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A Hortondome Roof, like the one shown below. 
will reduce breathing evaporation losses from tanks 
storing volatile hydrocarbons. 





A flexible membrane on the 
inside of the dome moves up and down as air-vapor mixture expands 
and contracts. No vapor is vented unless expansion exceeds capacity 
of the installation. A tank with a Hortondome Roof may be 
operated as an individual unit or it may be connected 
to one or more adjacent tanks. Write our nearest 
office for further information, estimates 


or quotations. 
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With heavy demands for the hundreds of 
petrochemical end products that may 
be synthesized from acetylene, the need for 
low-cost acetylene as a raw material is 
becoming urgent. The Wulff Process now answers 
this need with a high purity acetylene at 
the lowest cost ever offered by any process. Any 
petroleum hydrocarbon conveniently 
vaporizable can be used as a feed stock 
Recent operations of the Wulff Process have proved it to be 
technically sound and commercially attractive. If your plant is 
convenient to a source of natural gas, ethane, propane, etc., 
it will pay you to investigate the possibilities of manufacturing 
acetylene economically by the Wulff Process 
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PROCESS FLOW DIAGRAM 


This design flow scheme represents a typical Wulff 
Process plant for producing low-cost acetylene at 
The Wulff Process is available through Fl name famous in process 99+ volume percent purity from natural gos or pro- 
design, engineering and « re im and chemical pone. Two basic steps are involved: cracking of 
industries. For informatior rece cv nts in this held, write hydrocarbons to produce acetylene in a mixture of 
for Bulletin EC-PA-0.002 gases, and recovery and purification of the dilute 
product contained in the cracked mixture. Feed hydro- 
carbon is cracked in regenerative type furnaces 
heated by air-combustion of off-gas from the recovery 
section. No oxygen plont is required. The recovery 
and purification section is of conventional design 
operating at moderate temperatures and pressures. 
THE FLUOR CORPORATION. LTO Only a single inexpensive readily-ovailable solvent 
ANGELES > CALIF ORN need be used. Operation is continuous and virtually 
automatic, requiring a minimum of operating per- 
sonnel. Power demands are moderate, maintenance 
costs are low, hazards are negligible and there is 

practically no waste disposal problem. 
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A Quick Look at 


Where Is Canada Going in Petrochemicals? . . . 
As a result of the natural gas discoveries in Alberta. 
this province is the petrochemical capital of Canada. 
Ammonia, ethane-ethylene products and acetylene 
show the strongest market potential. This article 
rounds out the picture with a discussion of the poor 
as well as favorable markets for petrochemicals. 
Page 89. 


Fuel Oil Reduction Symposium ... A 
extra special feature prepared exclusively for the 
readers of Perroteum Reiner. The very existence 
of many refiners is imperiled by the ominously low 
position of the fuel oil market. Alert, aggressive ac- 
tion is essential to escape disaster. Progressive refin- 
ers will find every page of this symposium a gold 
mine of ideas, stripped of non-essentials and reduced 
to the vital core of factual information and practical 
suggestions. All refiners, large or small, will regard 
the Foreword as must reading for therein is presented 
a practical, workable emergency solution for the im- 
mediate problem as it exists today. Following the 
Foreword, three very capable authors demonstrate 
that residual coking is an excellent solution to the 
long-range problem and back up their deductions 
with the best of all possible evidence— economics. 

The balance of the symposium is devoted to short, 

accurate descriptions of the available coking proc- 

esses plus an additional feature on how to get the 
most out of your present equipment. Seldom has so 
much critically important information been packed 
into so few pages. For a reading experience that will 
pay rich dividends for you and your company, turn 


to Page 97. 


Non-Hydrocarbon Constituents of Petroleum .. . 
Oxygen Compounds. Continuing the series of 
“Understanding the Chemistry of Petrochemical Re- 
actions” the writer discusses the amount and types of 
oxvyveen compounds found im Various ¢ rudes. Var 
ious aliphatic and naphthenic acids and cresylic are 
listed. Methods of synthesis of phenol are also given 


Page 110. 


Solve for Vessel Thickness Graphically ... | » 
this short-cut method to determine shell and head 


thicknesses for vessels under internal pressure. It 


13 
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can easily be used for estimating and for quick 
checks. Based on the ASME code, this method can 
also be used to see the effect one variable has upon 


the others. Page 112. 


The Selling Price for Synthetic Rubber Plants . . . 
An expert appraisal by three highly qualified engi- 
neers backs up this report on the selling price the 
government should expect for its synthetic rubber 
facilities. currently owned by RFC. The tricky in’s 
and out’s of depreciation are smoked out, and full 
consideration is given to original investment, replace- 
ment cost, effect on price of synthetic rubber, raw 
material cost and availability. The authors give a 
good accounting of the economic bases used and pro- 
vide a reasonable answer to a touchy and contro- 


versial issue. Page 113. 


Refining With Adsorbents—Part ll. . . E-fliciency 
of adsorbents must be evaluated in the laboratory by 
procedures correlated to actual plant performance. 
The second part of this important series details the 
analytical procedures involved and offers valuable 
information on the manner in which adsorbents are 
being used in the latest commercial processes for 
separating components into relatively pure fractions. 


Page 119. 


Visualizing Gas-Solid Dynamics in Catalytic Proc- 
esses . . . The Hydrocarbon Research, Inc., group 
spent more than two years in experimentation and 


literature research to develop “Phase Diagrams” 





which are invaluable to an understanding of fluid- particularly bad actors. Recognizing this need, the 


solids flow. The vast development of processes for API established a sub-committee to find the answers. 


catalytic cracking and hydrocarbon synthesis during For complete details, turn to Page 145. 


the past two decades stimulated a renewed research 
Volatility Sets Automobile Performance .. . 


interest in the behavior of two-phase fluid-solid sys- 
Revaluation of gasoline volatility requirements has 


tems. Every region of flow conditions of gas-solids 
systems has been commercially adapted in some been made necessary by recent new designs in auto- 
branch of the chemical industry and cracking indus- matic transmissions and chokes. Exhaustive tests have 
try. Here you can “see” the operation simultaneously been conducted with six popular 1949 passenger cars 
with the flow characteristic. Page 123. to determine the effects of gasoline volatility on 

engine starting time, warmup, and vapor lock. For 


Learning How to Use Dimensional Analysis . . . the unusual results and valuable correlations obtained 

The concluding part of this series shows how to use from the tests, turn to Page 151. 
the Buckingham Pi Theorem, replete with examples 
illustrating: (1) how you should analyze your prob- Absorption Index . . . This new test for natural 
lem: (2) how to teke the minimum amount of deta gas offers a simple and rapid method for estimating 
for the manliness, senuits (9) how won choad’ ar the amount of butane and heavier content with a 
relate these data. In addition to these three important precision of +5 percent based on fractional analysis. 
parts of any investigation the writers show several Che test is a welcome replacement for analytical 
methods of eliminating trial-and-error calculations. methods which are costly, time-consuming, and sub- 
The most widely used dimensionless groups in engi- ject to the limitation of doing the werk in a well- 
neering work are grouped conveniently in tabular equipped central laboratory. Page 155, 


form. Page 129. 
When the Big Winds Blow . . . Hurricanes are 


Bearing Failures—Diagnoses and Prevention... costly when they enter the critical radius of a plant. 


Here are analyses of the five major causes of bearing At this point the shutdown procedure must begin. 


failures—and remedies therefor. The author wastes Some plants require 24 hours for a shutdown, others 


no words in his concise presentation of the why’s and somewhat less. For a description of how oil installa- 


wherefore’s of this important maintenance problem. tions around the world guard against tropical storms, 


see the concluding installment of this article. Page 


211. 


Included in the discussion are methods you can use 
to prevent failures from fatigue, seizure and wiping. 


corrosion, erosion, and wear. Page 135. 


Keep Those Records but Save That Money... 


Entrainment Eliminators Save Money. | ntrainment Expanding businesses mean increasing paperwork 


separators have proved that “filtering-out” liquids is and this creates many problems, such as storage, 


not so different from filtering solids when the basic duplicating records, ete. Today’s dual-lens, many- 


principles are recognized. Entrainment and its accom- purpose cameras have a place in speeding handling 


panying losses need no longer be tolerated. It can of such paperwork, preserving documents and cutting 


: Ana ; a ‘ 
be controlled simply, effectively, and economically, storage space. See Page 219. 


to the benefit of countless processing operations. For 





the complete details on how, turn to Page 138. 


The Use of Oxygen in the Petroleum Industry . . . COMING 


In this final part of a series, Peter Sherwood covers 
the acetylene and ethylene manufacture by the par- 
tial combustion processes. Process problems and typ- In the Near Future ck ee ee 
ical vields are discussed. A discussion of the role of 
oxygen in the partial oxidation of ammonia is in- 
cluded as well as some miscellaneous uses for oxygen PROCESS ISSUE September 
in the petrochemical industry. Page 141. 
PETROCHEMICALS ISSUE November 
Estimating the Corrosivity of Crude Oils... c 

There has been a distressing lack of interest focused 
on the critical problem of predicting the corrosivity MAINTENANCE ISSUE January 


of new crudes. Equipment worth millions might be 








saved if the refiner could adequately prepare for the 
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Refineries cut maintenance 


on insulated lines 


by switch to new 
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“tt cut jacketing application costs, and we expect it to last for years,” 
report engineers at refineries everywhere after testing Childers Alumi- 


as on lines. 


num Jacketing on their insulated lines. 
used Childers 100% — on towers and vessels (in heavy weight) as well 
it is flexible and easy to put on, and this 3S alloy 


This new Oklahoma refinery 


aluminum is tough and weather-resistant, even in corrosive industrial 


atmospheres. 


This is the first and only jacketing especially engineered 


for process plants and power installations. 


low-cost aluminum jacketing 


= y KA 


These lines are insured for years 
against wear and weather. They'll 
never need painting because Childers 
Jacketing gives them all the advan- 
tages of appecrance and long life that 
come only with weather-resistant alum- 
inum. Yet this specially engineered 
jecketing costs far less than would 
heavy aluminum sheets. 


Advertisement 


As shown here, Childers Jacketing can be 
attached with no more tools than a pliers 
and a wooden wedge. No expensive shop 
work or pre-forming ore necessary. Several 
methods of attaching are available, but 
aluminum bends shown here are probably 
best and cheapest. Because this jacketing is 
so easy to handle and so simple to attach, it 
cuts installation costs way down. 


A least 567 processing plants have 


talled 


tested tl new Childers Aluminum 


Weatherproof Jacketing during the ls three 
years. You car 
your plant by writing for a free sample. 
Addres 
PR-14, 3620 West 11th Street, He 


examine advantages for 


Childers Manufacturing Co Dept. 


puston 8. Te xas 





This is how the flexible, easy-to-handle 
Childers Jacketing arrives at the job site. It 
is in convenient rolls 4 feet wide and 100 feet 
long—just right for one man to handle—and 
is available either with or without a mois- 
ture barrier attached on the back of the 
.006" aluminum “skin”. It can be cut to 
proper lengths using any flat table and a 
straight-edge. 
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CATAWISSA CHECK VALVE 
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forged-steel unions and check valves that mest the most severe refinery specifications. 


CHECK THESE FEATURES 


HOT-FORGED from solid, rectangular steel bars, Cata- 


wissa Unions are free from sand and blow holes. They will ex- 
pand nd contract with the pipe, assuring tight joints Contact your nearest “Oilwell” representative—to assist you with 
ind , ’ t g tig I 


THREADS — Catawissa Unions and Valves are supplied with 
either full ( \ eads Oo S Standare \ ire ds he 
! ae re a tl int Oil WELL SUPPLY DIVISION 
m nuts 1d on the ematie ene 
UNITED STATES STEEL CORPORATION 


c S A Zé Ss ons ss ing! ) . 
| A] in all Catawissa | non are a ngie on the Executive Office—DALLAS. TEXAS _— CALGARY. CANADA 


female end toa BALL on the male end, assuring a perfect seal es CASPER. WYOMING COLUMBUS. 0 
xD ice— | $ 

fectly aligns refully ind- 

— aligned. ¢ fully hand 30 ROCKEFELLER PLAZA DALLAS, TEXAS... HOUSTON, TEXAS 


P spect d tes ] 
re inspected and teste¢ NEW YORK 20, W. Y TULSA, OKLA. ...LOS ANGELES, CALIF 


your refinery problems 


even when the pipe is not pe 
round seats which require no packing a 
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Want the one tube steel for your job that 
gives the best life/cost ratio? Ask she experts! 


T'S very likely that several of the high tem- 





perature steels listed below are adaptable 
to your particular conditions of heat, pressure, 
oxidation and corrosion. But one and only, 


one will give you the best life to cost ratio 


To find that one steel, ask the experts! Ask the 


metallurgists of The Timken Roller Bearing 





Company. They're recognized authorities on 
high temperature steels. They're backed by 20 
years’ experience and research in the high 
temperature steel field. They'll help you choose 
the one best steel for your application from 
one of the 23 different analyses at their dis- 
posal. And you'll be assured of uniform quality 
in every tube because the Timken Company 
rigidly controls the quality of the steel from 
melt shop through final inspection. 

The Timken Company's RSQ— Research, 
Supply, Quality—can solve your tube prob- 
lems. Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube Division, RB 
Canton 6, Ohio. Cable address: ““TIMROscoO”. 


~~ 


This month the Timken 


Company reports on DM-2 STEEL 


c 0.50% Mo. steel. ase 


bstitute n 
Suggested as * 5Y somewhat better corrosio 
creep sirength Ana ivan 0.50% Mo. steel. For 


fo 


and oxidation rest 
use in 


cracking 
tubing, superhester tubing. ond 


steam piping. TEMPERATURE 
23 TIMKEN® STEELS FOR I 
Sicromo 2 
Carbon 
Mo. Sicromo 28 
B Sicreme 3 8 Stainless 
Silmo 4.6% Cr-Mo. 18-8 


DM Mo-TI. 18-8 Cb 
Mo. 4-6% Cre the 
oad _~ available as seamless tubing #4 


boiler 
se ree 


present time. 


Photo above shows a vacuum fusion apparatus used to determine 
gases in steel. It's just one of the many phases of research on high 
temperature steel carried on by the Timken Company. 


YEARS AHEAD — THROUGH EXPERIENCE AND RESEARCH 





SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





Case No. 64 
Kemp Dryet 


uracy_ 


Assures Accule™ 
For Sun Oil ©O- 


Hew , I> 


guarantees dependable 
instrument readings 
24 hours a day 


Ww the Sunoco Plant at Marcus Hook, 
Pa., introduced a new process at the begin- 
ning of the year, many new instruments were 
installed. To dry the compressed air operating 
these instruments and assure accurate readings, 
Sunoco installed a Kemp Model 300 S Dryer. 


Kemp Dryer Entirely Satisfactory 
According to Harold Powers, Instrument Super- 
visor at Sunoco, the Kemp Dryer has been 
entirely satisfactory in performance. Operating 
continuously day and night since installation, it 
has performed according to specifications, has 
never been saturated, and has required very 


little attention 


Kemp Dryers for Every Purpose 
Kemp offers a variety of dryer models to meet 
all problems. Designed to dry air to sub-zero 
dew points at low cost, they are constructed of 
quality materials and embody the engineering 
knowledge gained from Kemp’s many years of 
experience. They are available with manual, 
semi-automatic, or fully automatic tower re- 
activation. In addition, Kemp will prescribe the 
proper desiccant for each specific drying job. If 
you have a problem involving the removal of 
water from air, gases, or liquids, contact Kemp 


engineers now 


KEMP INERT GAS 


GENERATORS, 
too, serve 
Sunoco well 


Suneco reports that its two 
Kemp inert Gas Generators 
have given highly satisfac- 
tory service. They are easy to 
start, and then operate auto- 
matically, requiring little atten- 
tion. Both deliver high volume 
of gas of the proper analysis 
regordiess of demand. 





Kemp Inert Gos Generator 
Model 8 MIHE. Produces 
N2 and CO? for blanketing 
ond for bubbler systems 
Located in the open 


Kemp Inert Gas Generator 
Model C-5 MIHE. Delivers 
N?2 and CO? used to blanket 
top of wax tonk. 


For more complete facts and technical information, write for Bulletin D-27 to: 
THE C. M. KEMP MFG. CO., 405 East Oliver Street, Baltimore 2, Md. 


DYNAMIC DRYERS 


CARBURETORS - BURNERS + FIRE CHECKS 
METAL MELTING UNITS + INERT GAS GENERATORS 
SINGEING EQUIPMENT 





TEXAS REFINERY, where Worthington can pumps were 
installed because of low available suction head. The 
can pump’s integral sump provides the necessary head 


Worthington can pumps cr rc poet 
solve low suction head problems ; 


Like many other leading refineries, these two plants operate better 
because they use Worthington Type QR centrifugal can pumps. 
Worthington Type QR pumps are specifically built to perform 
pumping operations where the available NPSH is limited. They have 
the added attraction of occupying a minimum of floor space. 
Call your nearest Worthington representative for full information 
on our complete line of can pumps (and other centrifugal pumps), 
specifically designed for petroleum service. Or write to Worthington 
Corporation, Centrifugal Pump Division, Harrison, New Jersey, for WORTHINGTON CAN PUMPS installed in restricted 
Bulletin W341-B15. C21) space at a large Mexican refinery 


» 12 sizes. Ca- 


Types HR and HB. Twenty Type HD. Hydraulically- Type CNE o Type HM. Avaiia- 
nize ( t t s balanced double iction loading ble in 1 
pto m pe er ta ' t : ery r pacities to 700 gpm 
suid " " Anata . 71) Dp Heads to 475 ft 
Up to 500 F 


at head 
0 F and 


The World's Broadest Line Assures You the Right Pump for Every Job 





ONE OF FOUR WORTHINGTON GAS COMPRESSORS in the gas distribution system of a large Eastern gas 
company. Compressor is positive displacement reciprocating type with capacity of 125,000 standard cu ft 
of manufactured gas per hour. Maximum discharge pressure is 100 psi. Volume is controlled by Worthing- 
ton’s automatic variable capacity control. 


When a large Eastern gas company 
needed another gas compressor... 


... There was no question about which make and simple control obtainable. 


should be selected! Worthington’s exclusive Feather* Valve — sim- 
The gas compressor in the picture had been plest, lightest, most efficient -ver made—elim- 
working so well since 1949 that Worthington inates valve problems. And Worthington’s high- 
was the logical choice for the next new com- efficiency intercooler needs less water, less power, 
pressor to handle expanded capacity. less attention. 
These Worthington features constantly in- Somewhere in the broad line of Worthington 
crease the number of such choices: compressors, for air, gas or other “‘compress 
Accurate control of volume that is always assured ables’’, there is the one right type and size for 
with Worthington’s automatic variable capacity your job. Worthington Corporation, Compressor 
control — acknowledged most accurate, flexible Division, Buffalo, N. Y. 


*Reg. U.S. Pat. Off. K.2.15 


le} oF WORTHINGTON | 


BALARCED AMGLE HORIZONTAL PORTABLE GAS ENGINE 
COMPRESSORS 


Compressors 
No Other Compressor Will Outperform a Worthington 





WORTHINGTON 550-HP TURBINE, used to drive coke oven gas collection blower, is one of two units purchased by the Citizens 
Gas & Coke Company of Indianapolis. The first unit, installed in 1938, operated continuously until 1945, when the second 
unit was installed. Now the units alternate, providing continuous service 


Operating record of this Worthington 
blower-drive turbine brought repeat order 


Fifteen years of dependable service and still going 
strong. That's the record of this 550-hp Worthington 
turbine, used for driving a coke oven gas collection blower. 

The unit was purchased by the Citizens Gas & Coke 
Company of indianapolis, Ind., early in 1938. Impressed 
by its performance, Citizens Gas & Coke installed 
another Worthington turbine in 1945 to drive a similar 
blower 

The long satisfactory experience that Citizens Gas & 
Coke has had with these turbines is duplicated by 
Worthington users everywhere 

Worthington turbines are ideally suited for blower or 


centrifugal compressor drives, since they are available 
in all sizes and speeds to give the most economical unit 
performance. Another advantage is the turbine’s adapt- 
ability to various governing arrangements for precise 
control under all operating conditions. 

Remember, the engineering of the drive is just as im- 
portant as the engineering of the compressor or blower 
Worthington’s long experience in compressor-drive en- 
gineering is your assurance of getting exactly the right 
type and size drive for your needs. Write for Bulletin 
1966 to Worthington Corporation, Steam Turbine Divi- 
sion, Wellsville, N. Y. 1.3.3 
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BONER FEED SURFACE 


MOLE STAGE MULT STAGE TURBINE GENERATOR FEEO WATER 
CONDENSERS 


TU ROIS TURBINES sers WEATERS pus 





A GREAT TEAM IN STEAM 





Now ANNIN offers 


Revolutionary 


PRINCIPLE IN 
VALVE CONSTRUCTION | 








Entire moving assembly of 
the motor is insulated 
against metal to metal 
contacts through the use 

illustrating the full floating el: ~ | 5 of specially designed “O” 

Teflon Guide Bushing con- rings. 

tact. No stem to bushing =a 

tolerance required. Elimi- 

nate corrosion—wipes clean 


la A > >> > 
me >>> >> 


on every stroke, does away 
with both galling and fluid 
hardening problems. 


By incorporating a Teflon Guide Bushing,—Annin design 
provides mechanical perfection in control valve operation. 
How? Because now Annin valve offers full floating opera- 
tion free from any metal to metal contact in moving parts. 
The valve stem floats in contact with Teflon,—_the Domotor 
portion of the valve floats on Hycar “O” rings. Teflon 
eliminates valve stem galling, and all difficulties which 
develop when soft, corrosion resisting alloys are in contact 
as bearings 

leflon is self-lubricating and requires no external lubri- 
cation. It won't stick so the customary tolerance between 
guide bushing and valve stem is eliminated. With the new 
type guide bushing used by Annin,an interference fit is 
provided and solidly retains the valve stem and plug assem- 
bly. The stem is wiped clean on every stroke preventing 
scale or dirt from scoring or any tendency toward fluid 
hardening problems. Valves now in service may be 
changed over to the new guide material. 


cuT 
INVENTORY 


0% 
VALVES 


THE ANNIN COMPANY 3500 Union Pacific Avenve 


Los Angeles 23, California 








Values 


CROLOY- 


So effective is the bond 
between base metal and 
alloy liner in B&W Croloy- 
Clad pressure vessels that 
inside welded assemblies are 
attached directly to the 
stainless ‘‘skin."' This faster, 
more economical and effi- 
cient type of assembly leaves 
the corrosion-resistant lining 
intact . . . eliminates cut- 
outs and welding to base 
metal . . . avoids the 
accelerated local corrosion 
that may result from 
alternative practices. 
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B&W Croloy cladding and base plate are permanently bonded with resistance 
welds ® Bond withstands repeated heating and cooling @ High strength of bond 
permits direct welding of internal fittings to Croloy lining © Uniform clad pro- 
tection over full plate @ Full corrosion resistance retained by heat treatment @ No 
interface carbon migration between base metal and Croloy lining @ Fabricates 
as easily as plain steels, and without special precautions @ Provides all advan- 


tages of solid alloy protection at a great saving in cost 


These features briefly explain why pres- and oxidizing conditions. Ask for Bulletin 
sure vessels and other processing equip- S-14. The Babcock & Wilcox Company, 
ment built of B& W Croloy—Bonded Plate Process Equipment Department, Barberton, 
are paying dividends in dependable, lasting Ohio. 

contact-side protection against corrosive 
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pay dividends here | 








Basic design simplicity of the exclusive 
Milton Roy liquid end step-valve assures 
high and reproducible volumetric efficiency. 
Inspection, servicing, or thorough cleaning 
of individual ball-checks and seats 
ore effected without disturbing piping 


or other ball-checks and seats. 


Two-to-One Service life 


with this Milton Roy Pump 


CONTROLLED VOLUME PUMPING On Tue Jos for a leading chemical manufacturer, this 
Milton Roy Motor-Driven Controlled Volume Pump is still 


going strong after 4% years of operation . . . has needed 


INSTRUMENTATION 


PROCESS CONTROL SYSTEMS , : : 
very little maintenance. A previously employed chemical 


BLENDING AND FORMULATING feed pump, on the other hand, lasted only 2'2 years, 


and required considerable maintenance. 


Long service life is just one of many reasons why rugged 
Milton Roy Pumps are in wide use throughout industry. 
Wherever requirements call for precise metering of 
measured quantities of liquid in controlled volume, there’s 
one of these versatile instruments to do the job. Capacity 
of each pump is variable from 0 to 100% by any one of 
several mechanical or automatic means of plunger stroke 


or speed adjustment. 


Driven by motor, or powered by air, Milton Roy Pumps 
meter practically any liquid . . . in capacities from 

3 milliliters per hour to 45 gallons per minute, against 
pressures up to 25,000 pounds per square inch. They are 
available as single or multiple units or as component parts 
of complete chemical feed and control systems. 


We invite your inquiries. 


New Bulletin No. 553 tells the complete story 
on Milton R« y Motor-Driven Controlled 


Voiume Pumps an J their applicati 


Write for your free copy COMPANY 


, Sagincees ‘1315 & MERMAID LANE + PHILA. 18, PA. 
Bangineering Representatives in the l 'nited States, Canada, } wi 


Mexico, Europe, Asia, South America and Africa. CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 





New Supersonic Wind Tunnel Coolers are |} 
A.0.Smith Engineering Achievement 


All wind tunnel coolers for the new 
supersonic wind tunnel under con- 
struction at Langley Aeronautical 
Laboratory of NACA, Langley Field, 
Virginia, were supplied by us. 


A. O. Smith engineers conceived an 
original design in these heat exchang- 
ers, incorporating many advantages. 
The most important ones are: 


1. High efficiency through balanced dis- 
tribution of surface and flow areas. 

. Removable tube bundles. 

. Safety from air contamination by 
water, through elimination of bolted 
joints inside the tunnel and placing all 
water lines and connections outside air 
chamber. 


Each heat exchanger is individually hydrostatically tested to insure against leakage 
during operation. While under test, the by-pass boffies ore welded on the unit. 


One of the many wind tunne! heat exchanger sections, ready for shipment and installation 
in the Langley Aeronavtical Laboratory supersonic wind tunnel, Langley Field, Virginia. 


ad 





These and many similar features make 
this one of the most advanced engi- 
neering feats in cooling provision for 
wind tunnels. 


Besides manufacturing varying sizes 
and arrangements of heat exchangers, 
we also designed cooler housings, 
accessory equipment, and air by-pass 
system, calculated ducts and provided 
installation. 
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Chicago 4 ¢ Cleveland 15 + Dallas 2 * Denver 2 * Heuston 2 
| Les Angeles 22 + Midland 5, Texas * New Orleans 12 
“~ T ~~ New York 17 « Pittsburgh 19 « Sen Francisco 4 + Seattle 1 


~~ 


Assembling tubes into the tube headers 
for one of the heat exchanger sections. 


This is an excellent example of the com- 
pleteness and flexibility of A. O. Smith 
engineering which is available to you 
to help solve YOUR heat exchanger 
problems . . . available through our 
nearest office, listed below. 


HEAT EXCHANGERS 


Tulse 3 ¢ Washington 6, D.C. 


Research and Engineering Building international Division: P.O. Bex 2023, Milwavkee 1, Wis., U.S.A 
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All Allis-Chalmers Type R pumps are furnished with 
spacer-type couplings. This type of coupling permits the 
pump to be disconnected from the driver and the entire 
rotating element — bearing bracket, shaft and impeller — 
removed without disturbing either the piping or the driv- 
er. This type of assembly permits quick examination of the 
pump, simplifies repairs or replacements and keeps down- 
time of the unit to a minimum. 

In addition, two sets of bearing bracket assemblies fit 
the complete range of pump sizes. Since parts for only two 
sizes of bearing brackets are required, regardless of the 
number of pumps operated, parts inventories are greatly 
reduced. All bearing bracket parts of R-9 pumps are intet- 
changeable and all R-12s are interchangeable. Where con- 
tinuous operation is vital, a complete spare assembly can 
be kept on hand and replaced very quickly. 
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Refinery Pump 
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<< Specially designed for high temperature operation 


<< Choice of materials and stuffing box arrangements 


7x Ample provision for cooling 


ERE IS AN ENTIRELY NEW refinery-type pump. 

It has every feature designed for continuous 

trouble-free service and to keep your process pump- 
ing costs low. 


Sealing Arrangement 
When the standard stuffing box is used, it carries an 
adequate amount of packing plus a seal cage. A 
mechanical seal is interchangeable with the packing. 
No machining required. A seal plus auxiliary stuff- 
ing box may be installed by simply cutting off the 
end of the standard stuffing box. 


Cooling Methods 
The stuffing box is cooled by a water jacket of ample 
capacity. Further cooling of the packing is provided 
by in-and-out connections for the sealing oil, which 
is thus able to act as a coolant as well as a sealing 
medium. The stuffing box is provided with a water- 
flushed smothering gland. A second water jacket 
surrounds the front bearing and the lower part of the 
oil reservoir. For extremely high temperature opera- 
tion, a water-cooled pedestal can be supplied. 

Throat Bushing 
A renewable throat bushing is tack-welded on the 
pump side of the stuffing box. The close clearance 
between the bushing and the shaft sleeve cuts infil- 
tration into the stuffing box to a minimum. In case 
of seal or packing failure, the bushing remains in 
position and will not blow out. 


Wearing Rings 
The impeller and casing are both provided with front 
and rear wearing rings which make it easy and 
economical to maintain proper clearance. This design 
also reduces side thrust which in turn reduces shaft 
deflection and wear. 


Double Volute 

Double volute design is used in pumps of more than 
400 gpm capacity. Forces set up in one volute are 
counteracted by equal and opposite forces in the other 
volute. Deflection forces are greatly reduced. 

The impeller has low NPSH requirement so that it 
will successfully handle high volatile liquids at high 
temperatures. 


Centerline Mounting 
The pump is mounted at the centerline of the casing. 
Pipe strains are transmitted directly to the founda- 
tion. When proper precautions are taken, alignment 
of rotating parts will not be affected. 


Complete Pumping Unit 
Allis-Chalmers can supply a complete pumping unit 
— pump, motor and control — assembled and ready 
to install. Coordinated design and manufacture as- 
sure undivided responsibility. Call your nearby 
Allis-Chalmers District Office for help on your next 
pumping problem. Or write for Bulletin. 52B7775. 


Allis-Chalmers, Milwaukee 1, Wis, 
A403! 


ALLIS-CHALMERS 
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HELP NEW 
Cracking 


=m Methods 


LEFT: Catalyst lift 
oat 13,320 cfm, 4 


air blower supplies air ABOVE: Carbon is burned off the catalyst 
25 psig to raise regen- while air is supplied at 34,400 cfm, 3.5 


erated catalyst to reactor. Kiln combus- psig by this kiln combustion air centrife 
tion air blower is seen to the rear. ugal blower. 


A CRACKING METHODS IMPROVE, more centrifu- 

gal blowers are being employed. The Allis- 
Chalmers single stage blowers seen here are essen- 
tial to the three new Thermofor Catalytic Cracking 
units installed by the Magnolia Petroleum Co, at 
Beaumont, Texas. 

A total of six turbine-driven A-C single stage 
blowers provide kiln combustion and catalyst lift 
air in the blower room of the new catalytic structure. 

The high efficiency impellers are of spec ial totally 
enclosed, backward flow design. This covered de- 


Texrope is an A 


sign makes the impellers independent of tolerance 
variations; the backward flow design gives good 
pressure, volume and horsepower characteristics. 

High strength and long life is assured by all- 
welded, alloy steel impeller construction and pres- 
sure lubricated sleeve and thrust bearings. Cast iron 
casing increases rigidity and decreases noise level. 

For this kind of specialized design . . . or for 
standard high quality, thoroughly tested air and gas 
handling equipment... call your nearest A-C office 


or write to Allis-Chalmers, Milwaukee 1, Wis. 
A-3999 


His-Chalmers trademark. 


— a HALMERS 


ood tal BLOWERS ond 
GENERATORS COMPRESSORS 





ni) a 
TRANS- UNIT 


FORMERS SUBSTATIONS DRIVES-CONTROL PUMPS 
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‘One-Cote Cement 


INSULATES 
PROTECTS 
FINISHES 


in one quick 


application 


ONE APPLICATION saves valuable tion, a weather-protective coating is 

man-hours! Whether equipment is hot or recommended. 

cold (above 32 F), your crew simply . . moe 

trowels on the whiie, clean handiiien For a cement that INSULATES 
: t ’ oe ™ « > ( momona ‘ T ‘ yo 

cement to get a smooth, light-reflectent PROTECTS FINISHES 

insulating surface. 


in one 
applicaticn, you owe yourself a thorough 
investigation of Eagle-Picher One-Cote. 
ONE APPLICATION assures high ther- For example, one of the many plus 
mal efficiency at temperatures up to advantages you will value is its rust- 
1000 F. One-Cote Cement sets quickly inhibitive quality — it actually protects 
and when installed indoors requires no your valuable equipment. Get all the 
finishing treatment. In outdoor installa- facts, today! 


RECOMMENDED APPLICATIONS Valves and fittings + storage tanks + digesters + breechings + glass and 


ceramic kilns + stills + ovens + steamcylinders + air preheaters + hot air ducts + turbines + piping 


THE EAGLE-PICHER COMPANY 


Since 1843 General Offices: Cincinnati (1), Ohio 


For greater efficiency, protection and economy, specify these Eagle-Picher products 
Insulating Felts * Insulating Block * Blankets * Loose Wool * Mineral Wool Pipe Covering * Stalastic 
Stamastic * Insulseal * Finishing Cements ¢ Insulating Cements * Swetchek ¢ Insul-Stic « Fireproofing Cement 


PICHER = Member of industrial Mineral Fiber Institute 
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Pipe, Valves, Fittings. 

Tubes. Hose. Rope, 

Pumps, Motors, Engines. 

Paint, Tools, Special Equipment 








JONES & LAUGHLIN STEEL CORPORATION 
SUPPLY DIVISION Jal 


General Offices: TULSA, OKLAHOMA 
88 STORES @ 19 OFFICES @ 9 RESIDENT SALESMEN 
EXPORT: 405 Lexington Ave., New York, N. Y., U. S.A. 
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A Philadelphia Engineer 
will gladly call and help 
you with your valve oper- 
ating problems. Write us 
now. 


LIMITORQUE 
REMOTE CONTROL 


One man can operate any number of 
Valves, at any distance, from a push 
button station centrally located. 


Limitorque makes possible the centralized operation of valves in 
remote or hazardous locations from convenient and strategically 
placed control panels. Thus, vital refinery and pipe line operating 
procedure can be handled by key employees, and is not dependent 
upon brawn alone. 


Limitorque opens and cioses any type of valve quickly and depend- 
ably. Valve stems, seats, discs, plugs and gates are fully protected 
from damage during closing cycle by the torque limiting mechanism. 
There are many exclusive design and construction features in Limi- 
torque Controls, which are reasons for the world-wide preference 
for these "proved" Valve Operators. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK * PITTSBURGH * CHICAGO * HOUSTON - LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Pittsburgh Corning Corporation, Dept. Z-73 
One Gateway Center, Pittsburgh 22, Pa 
Please send me free sample and booklets on use of 
FOAMGILAS for 
[ ] Piping and Equipment 
[ ] Normal Temperature Buildings 
[ ] Refrigerated Structures 
] Send engineer to help with specific problem 


f 
t 

[ ] Advise nearest source of supply 
Nome 

Company 


Address 


FOAMGLAS 


insulation takes a beating, 


stays dry on these brine lines 


“Even such unavoidable abuse as being stepped on re- 
peatedly for five years hasn't hurt this FOAMGLAS pipe 
insulation a bit,” reveals C. E. Wolf, manager of the Natrium, 
W. Va., plant of Columbia-Southern Chemical Corp. 

Mr. Wolf points out other benefits they get from this 
cellular glass insulation: “Condensation caused deteriora- 
tion of the insulations previously used on our refrigerated 
brine lines, made repeated replacement necessary, and 
endangered the pipes with corrosion. After tests proved to 
us that FOAMGLAS would stay dry on these lines, pre- 
venting costly corrosion and maintenance, we standardized 
on it for all insulation replacement.” 

FOAMGLAS can solve your plant insulation problems, 
too. Please mail us the coupon today, and we'll send you 
full details covering your specific needs. 


PITTSBURGH CORNING CORPORATION 
ONE GATEWAY CENTER + PITTSBURGH 22, PA. 








“WHERE DO YOU BUY 
YOUR ALKALIES, BILL?” 








“I Call SOLVAY FIRST 
for Alkalies because... 





SOLVAY Jee 
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- +1 know I can count on Solvay to give me the 
services I need to operate my business smoothly. 
Whether I'm placing a big order, or whether I 
want some technical help, I always get coopera- 
tion from the folks at Solvay. 

A perfect example of this is Technical Service. 
Through the years, Solvay has accumulated a 
vast store of technical information that has been 
put into informative booklets called Solvay 
Technical Service Bulletins. These bulletins are 
available to me whenever I need ’em. And they 
cost me nothing—they’re free. I can also get fur- 
ther technical help from the Solvay Technical 
Service staff—fellows who are experts in indi- 
vidual industries. 


1 Gulf Publishing Company Publ 


Doing business with Solvay is convenient for 
me, too... there are thirteen sales offices in key 
cities where you can get courteous friendly 
service. And you can get prompt delivery from 
Solvay’s three centrally-located plants and more 
than 200 local stock points. 

Why don’t you call Solvay first for alkalies?” 


SOLVAY PROCESS DIVISION 
{ || Allied Chemical & Dye Corporation 
Ke || 61 Broadway, New York 6, N. Y. 
! BRANCH SALES OFFICES ————_____— 
Boston + Charlotte + Chicago + Cincinnati + Cleveland - Detroit 
Houston + New Orleans « New York + Philadelphia + Pittsburgh 
St. Loule + Syracuse 
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Lett, furnace 


etures to 220% 


Any design 


7 tubing assemblies of 
25 Chrome -- 20 N o 
) Nicke 


cy a 


Cut Your if 
Tubing Costs 3 Ways } 
Construction ) 


a > 


with PSC ° hin Wall 


hal , — Ge 
Some customers have found that PSC process piping has cut their 
OY. Take for example 2 company which had been using 3” ee 
spe- 


costs over 5 
cial anti-corro- 


tubing of standard |. p.s. .216" wall thickness, 0% an application 


. sive all 
d corrosion oys 


where pressure and erosion were low, but temperature 3° 
conditions were constantly troublesome. They installed PSC tubing of 
only 16 gavage 1/16" section but of 2 metal analysis suited to 
solve their troubles. The saving '" metal in this case was overt /I'/- 
At the cost of alloy steels, this was very substantial. But this 
customer saved two other ways also: In the lower fabricating cost of light 
gauges. And, lastly, in the less labor and material required to 
install psc light-weight welded alloy tubing. We have no record of the 
replacement saving they are "ow enjoying- 
But the life ‘cost ratios of PSC process 
tubing are impressive: PSC process piping 's 
furnished in any diameter up to 60" and 
ia any alloy. We specialize in precision fabri- 


cation of complex tubing assemblies. 


LF CATALOG 5p 
- - 
Send for proces? pet — aioe 


~ 


tubing facilitates 


THE P S es 
PRESSED STEEL COMPANY 


WILKES. 
BARRE, PENNSYLVANIA 
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A TESTED PROCESS FOR ETHYLENE OXIDE 


LUMMUS 


Face 


Now available through The Lummus Company are the Shell Development 
Company’s processes for manufacture of ethylene oxide by direct oxidation 
of ethylene, and ethylene glycol by the hydration of the ethylene oxide. 


At least five features of this Shell Process are particularly 
noteworthy: 


complete pilot plant testing has been done 
high yields result in optimum manufacturing costs 


unique instrumentation keeps all unit operations under 
close control 

waste disposal problems are considerably minimized 
unamortized product costs range from 8 to 10 cents per 


pound for ethylene oxide and 6'2 to 8 cents per pound 
for ethylene glycol 


More details? Valuable information on 
ethylene oxide and ethylene glycol by the 


; z } Shell Process has been developed by Lummus. 
Lummus is now prepared to design, engineer and construct 


Shell Process ethylene oxide and ethylene glycol plants 
—combining these features with Lummus’ more than fifty 
years of experience in plant design and construction. 


Would you like a copy of this 12-page 
report? There's no obligation. Just drop us a 
note at Room 359, 385 Madison Avenue, 
New York 17. 


oe} 385 MADISON AVENUE, NEW YORK 17, N.Y. 


(summos THE LUMMUS COMPANY 


HOUSTON + CHICAGO + LONDON «© PARIS © CARACAS 


: 
aa... ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
y) 
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Heavy-dut 
oy a eel 


oil still repairs 


Repairs are made quicker and at a much lower cost 
when oil stills are lined with Bigelow-Liptak walls and 
arches. Because heavy-duty refractories and insulation 
are used throughout, B-L linings stand up under the 
toughest of operating conditions. 


Refinery boilers are enclosed with special applications 
of the same type of construction outlined above. When 
tubes are closely spaced, Bigelow-Liptak’s new tube- 
ts supported wall is used. Both oil stills and boilers are 


bocked up with nsulation ° ° . . 
cut the costs of ot ett covered with B-L’s casing—TEXAD*. This new covering 

installations When tile ore ‘ 

shoded by tubes, 2 wolls method is weatherproof, looks better, and replaces 

ore used, 4'/2 walls are 

specified for exposed wolls steel plate. 


of moderate temperotures 


Thin refractory w 


Catalogs describing refinery furnaces, the tube-sup- 
ported wall, and TEXAD* are available upon request. 
When the going 1s reclly Write today 


tough, B.-L engineers select 
rugged 7 walls. Unit-sus 
pended B.L walls eliminote 
cumulative loading and 
expansion. Repairs are to 
domoged tile. adjacent 
oreos ore untouched 


This pendulum.type 
Bigelow Liptok arch 
permits the tile to 
swing freely in four 
directions There is no 
cumulative loading or 
fx pansion thrusts 
ogainst side walls 
Arches are available 
in any thicknesses 

low any contour 

dial noses are similor 


Here is a Bigelow Liptok wall curved 
to fit a 25-foot diameter vessel lining 
lt is backed up with insulation and is 
hung from modified circulor brackets 
B.L walls and arches can follow any 
furnace contour 


BIGELOW-LIPTAK (eipotation 


and Bigelow-Liptak Export Corporation 
2550 W. GRAND BLVD. e¢ DETROIT 8, MICHIGAN 


In Canada: Bigelow-liptak of Canada, Ltd., Jerente, Ontario 


ATLANTA + BOSTON + BUFFALO + CHICAGO + CINCINNATI + CLEVELAND + DENVER +» HOUSTON + KANSAS CITY, MO. + LOS ANGELES + MINNEAPOLIS - NEW YORK 
PITTSBURGH + PORTLAND, ORE. + ST. LOUIS « ST. PAUL + SALT LAKE CITY + SAN FRANCISCO + SAULT STE. MARIE, MICH. « SEATTLE + TULSA + VANCOUVER, B.C 
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PUBLISHED BY FABRICATED PRODUCTS DIVISION, THE M. W. KELLOGG COMPANY 


Exchanger Shops 
Altered to Handle 
increased Demands 

of Chemical Industry. . . 


For many years, Kellogg's Ex- 
changer Fabricating Shops in 
Jersey City concentrated on sup- 
plying exchangers for Kellogg's 
many refinery construction jobs 
and for making critical exchangers 
for specific outside customers. 
However, during World War II 
the facilities were expanded to 
produce exchangers for a host of 
marine and general chemical ap- 
plications, as well as to handle 
business from other contractors. 
Since then this general demand 
has continued to increase .. . and 
the Shops have just been rear- 
ranged to insure prompt deliveries. 


Hydro-Ejector Operates 
in Number of Refineries 


Shown here is the new Kellogg portable 
Hydro-ejector now in use by a number of 
refiners and chemical plant operators. The 
Hydro-ejec tor removes and inserts the larg- 
est bundles with ease ... eliminates costly 
steel work to support conventional methods. 


FABRICATED 
PRODUCTS DIVISION 


M. W. KELLOGG 


changer d 
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Nearly 200 Stainless Exchangers 
Completed in Less Than 18 Months 


This stainless steel tube bundle, 
inspected prior to insertion 

in its a shell, is one 
of 187 such exchangers recently 
completed by Kellogg for a huge 
new chemical plant. The last unit 
was shipped less than 18 months 
after the order was received 
While there were minor 


being 


Varia- 


tions in designs, the illustrated unit 
is typical of the exchangers in 
volved. Carrying twenty foot long 
tubes and measuring almost 48 
inches in diameter, it will handle 
highly corrosive materials. The 
tubes are of type 316 stainless and 
the tube sheets and baffles are of 
type 304. The shell is stainless-clad 


Condenser Bundles Prove Precision Line-Up 
of Tube Sheets and Baffles Essential 


Undesirable 


stresses can 
built-into any ex 
uring fabrication if 
tubes do not through 
baffles and into tube 
with ease. 

Only with precision line-up 


readily be 
1 
slide 


sheets 


prior to inserting tubes ts it 
that the 
tubes will enter the bundle 
without use of excessive force 

Kellogg's close tolerance 
machining of tube holes and 
painstaking line-up make the 
insertion of tubes a relativels 
easy task in the fabrication of 
this propane condenser bundle. 
When « omple teit will contain 
889 admiralty Bafthles 
al brass and ap 
in diameter 


possible to mesure 


tubes. 
are of nay 
proximately 33” 





NEW MASONEILAN 12000 SERIES 


Offer Accurate, Sensitive, 


ew Lgse Of Selection; 


Proportional Controller 


Proportional-Reset Controller 


These new controllers reflect a realistic blending of past experience and current 


design trends, combining advanced features which reduce weight, improve ad- 


justability and increase ease of selection, installation and servicing. 


Consider what these design improvements can mean to you... 


UNIT CONSTRUCTION 
Unit subassemblies of the control mechanisms (pro- 
portional, or proportional-reset, unit and level setting 
mechanism) are mounted on the mechanism bracket 
which is in turn rigidly attached, piloted and doweled 
to the torque tube housing. Thus, individual units are 


fixed in position, unaffected by possible distortion of 


the case, yet are readily removable for servicing or 
interchange. Other sub-assemblies (pilot and mani- 
fold) are mounted in the rugged aluminum case which 
is finished and gasketed for outdoor service. Cover is 
closed by a positive cam-type latch. 


SIMPLE AIR CIRCUITS 

The high-capacity, balanced, amplifying, pilot with 
frictionless floating-action valve and cleanable sap- 
phire orifice, is connected to the forged brass mani- 
fold which contains most air passages. Tubing in the 
proportional controller is limited to two short lines. 
The nozzle is easily removable for cleaning, and 
after replacement requires no aligning. Special ring 
type adapters facilitate connections. 


EASE OF ADJUSTMENT 

Proportional band setting... is made on a rod-type 
cantilever spring by a self-aligning clamp tightened by a 
large knurled knob located in front of the mechanism. 
A four-inch direct reading scale indicates the setting. 


Control action and specific gravity setting... are selected 
by attaching the control link to desired side of reversing 
arc along the specific gravity scale, graduated from 0.5 
to 1.4. The arc is easily reversible when instrument 
mounting is changed to opposite side of displacer. 


Set point... is precisely adjustable throughout entire 
range by turning setting knob over 270° arc scale, 2” 
long. Scale is reversible when control action is changed. 


Direct level indication... is provided by a sturdy pointer 
fastened directly to the torque tube rod. The scale is 
graduated for both left and right hand instrument 
mounting and for several specific gravities. 


FOR A WIDE VARIETY OF APPLICATIONS 
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- LIQUID LEVEL CONTROLLERS... 
Dependable Control — plus 


_ Adjustmentand Servicing 


Side and bottom (or side and side or 
side and top) connections — two-piece 
chamber (to permit field orientation of 


instrument) 


Top and bottom connections — integral 
chamber 


Alignment micrometer... is sturdily 
mounted, is readily accessible and 
permits adjustments with minimum 
disturbance. 


VERSATILITY 


The proportional controller...may be usedas a Transmitter 
and can be converted in the field to a 


Differential gap controller... by simply reversing posi- 
tion of the coil spring and bellows in the proportional 
unit; or 


Proportional-reset controller... by interchanging the 
proportional unit and the proportional-reset unit. 


STURDY, COMPACT, ACCURATE MEASURING UNIT 


All parts of the Torque Tube Assembly are made of a single 
alloy, individual parts being welded to form an integral 
unit. Knife-edge bearings support both ends of torque 
tube. Torque tube housing is removable from mechanism 
chamber. 


Stainless... steel tubing Displacers designed so that stand- 
ard control mechanism can be used for all ranges, are at- 
tached to the torque arm by hangers with modified-knife- 
edge hooks. Hanger extensions may be integral or de- 
tachable. 


Chamber... assemblies are 

compactand lightin weight 

to facilitate handling and 

installation. Mounting di- 

mensions are uniform for 

all materials and ratings 

and are in whole numbers; on side-mounted types 
mounting dimensions equal level range. 


VARIETY OF TYPES, MOUNTINGS, MATERIALS 


Instrument Types include Proportional, Proportional-reset, 
Differential Gap Controllers and Transmitters; or any com- 
bination of two of these in larger case. Mounting Types 
include top and bottom, side and side or side and either 
top or bottom, with screwed or flanged connections; 
also top or side of vessel with flanged connections. In- 
strument mounting left or right of displacer. 


Ratings up to 2500 Ibs. ASA. 


Materials include iron (14” & 32” only), steel or alloy 
chambers; stainless steel displacers; inconel (or wide 
selection of other materials) torque tube assemblies. 

Ranges 14*, 32°, 48°, 60". 72°, 84°, 96", 126° 


Complete details sent on request. Address 
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MASON-NEILAN REGULATOR CO. 


1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


Sales Offices or Distributors in the Following Cities: New York * Syracuse * Chicago * St. Louis ¢ Tulsa * Philadelphia *« Houston 
Piusburgh + Adanta « Cleveland « Cincinnati + Detroit « San Francisco * Boise * Louisville * Salt Lake City + El Paso + Albuquerque 
Charlotte « Los Angeles *« Corpus Christi « Denver *« Appleton * Birmingham * New Orleans ¢ Dallas + Seattle 

Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


IN THE PROCESS INDUSTRIES 








HERE'S PROOF OF THE LONG LIFE OF 
INSUL-MASTIC COATINGS 


————7 
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These heated, oil storage tanks 
referred to in the Apex letter have not 
needed anti-corrosion maintenance in 
15 years. That's when INSUL- 
MASTIC TYPE “D" was applied to 
them. Many more years of protection 











are expected. 


peraf the TYPE “D” coating contains granulated cork. It is applied 
Phe PAGE af \¥," thick in one coat and, besides preventing corrosion, it 
Coat ‘ is a non-absorbent insulation which prevents about 65% 
of heat loss. This has meant a tremendous fuel saving for 

For engineering assistance, call Apex during these 15 years. 


ca aie died uate ie teeter See your nearby INSUL-MASTIC applicator for prevent- 
ing, vaporsealing, corrosion pre- 
vention, weather sealing. Our ex- 
perience in these fields is yours to 
draw upon. 


. ow 
Lasit- Masta ~~ mn 


ing corrosion, insulating and vaporsealing insulation. Write 


for his name today. 











CORPORATION OF AMERICA 
Oliver Building ¢ Pittsburgh 22, Pa, 


Representatives in Principal Cities 





4 COST-SAVING 2, 3, 4 AND 5-STAGE PUMPS FOR SUPPLYING CiRCU- 


LATING AND BOOSTING WATER AND PROCESS LIQUIDS 

FEATURES OF THE AGAINST MEDIUM AND HIGH HEADS. Put these de- 
endable pumps to work for you. They'll deliver 

TYPE TU LINE Pigh maintained efficiencies over an ennaded 
service life. — split-case design makes them 
easy to service and maintain. Their precision con- 

SIMPLICITY struction guarantees year after yeas Gusuhiiien In 
IN DESIGN all sizes 4” and under, cross over between stages 
is built integral with upper pump case. Over-size 
GOOD HYDRAULIC shafts, wear rings, shaft sleeves, heavy duty ball 
bearings, modern case anid impeller design are 

CHARACTERISTICS outstanding features. Choose from many types 
and sizes for all head and capacity requirements. 


DURABLE, RUGGED PROFUSELY ILLUSTRATED BULLETIN. A new 4-color 


CONSTRUCTION bulletin describes the Peerless Type TU pumps. 
GENERAL SPECIFICATIONS It’s complete with pum preci, « oni Geake 


ON-THE-JOB — a and load-capacity data. Use cou- 
HEADS | U 1600 F on below. 
spacers DEPENDABILITY 7 r 

CAPACITIES | Up to 3000 GPM 


TEMPERATURES | Up to 300°F MAIL COUPON FOR NEW BULLETIN 


CASE PRESSURES | Up to 800 Lbs. 
PEERLESS PUMP DIVISION 


HP RANGE Up to 325 BHP Food Machinery and Chemical Corporation 
DRIVES All Types 301 West Avenve 26, Los Angeles 31, California 














CONSTRUCTION | Cast Iron, Bronze, 


Staint Please send a copy of TU Pump Bulletin No. 8.1400 to 
tainiess 


FOOD MACHINERY AND COMPANY 
CHEMICAL CORPORATION : 
Address inquiries to Factories of . : 
Los Angeles 31, Calif. & Indianopolis, Ind. : ‘ ADDRESS 
Offices: New York; Chicago; Indianapolis; » 
St. Lovis; Atlanta; Tulsa; Plainview and 
Lubbock, Texas; Fresno; Los Angeles; 
Phoenix; Albuquerque, New Mexico 
Distributors in Principal Cities; Consult 
your Telephone Directory 


Tt STa6e PUMPS 





New BROCHURE! 


Table of Contents 


Chemical and Petroleum 

Industry Cables 

Insulation Compounds lectrical Wire and Cable for the Chemical and Petroleum Indus- 
tries must have the right chemical, oil and corrosion-resistant insula- 

tions plus the right electrical and physical properties for the job. 

Insulations and jackets which may be excellent for one type of service 

Portable Cables may be unsatisfactory in another. United States Rubber Company, a 

— ‘ specialist in manufacturing the right electrical wires and cables for 

Power Cables the Chemical and Petroleum Industries, is the only wire and cable 
manufacturer growing its own natural rubber, making its own syn- 


Jacket Compounds 


Control Cables 
thetic and plastic insulations. 


The brochure shown above shows what “U.S.” wires and cables to 


Telephone Cables 
order for specific applications. Write to address below for your 


Tables free copy. 


UNITED STATES RUBBER COMPANY gs 


ELECTRICAL WIRE AND CABLE DEPARTMENT «+ Rockefeller Center, New York 20, N. Y. 
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100,000,000 miles looking for the answers 


When you’re looking for the final answers on how an oil or gasoline will 
affect engine durability, there’s only one place to go. 

Down the road. 

Sometimes it takes millions of road-testing miles to be sure you've got 
reliable answers. That’s why we think it is significant that since 1923 
vehicles participating in Ethyl tests have rolled up more than one hundred 
million research miles. 

Today at Ethyl’s road-testing centers in Detroit and San Bernardino, 


both passenger cars and commercial vehicles of every representative type 


Continued on next page 





100,000,000 miles looking for the answers 

Continued {rom precedit #2 page 
are equipped with special test instruments . .. many of them devised by 
Ethyl research people. Every mile of every test is under the control of 


experienced engineers and technicians who understand thoroughly the 


problem of engines, fuels, and lubricants. 

On top of this, we get valuable data from passenger car, truck, and bus 
fleets which cooperate in Ethyl’s road-testing program. Every year we 
obtain information on how their vehicles perform on highways, over 
mountains, through deserts, under all kinds of tough operating conditions. 

And you can be sure they’re out on the road today and every day piling 
up mileage in search of facts that will help you make and sell better 


petroleum products 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


RESEARCH FARM SERVICE SAFETY SERVICE 


SALES HELPS ROAD TESTING GASOLINE TESTING 
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They call it 
“THE LEAK-PROOF FLEET’> 


It’s equipped with Rockwood Ball Valves 


Carrying bottle gas in bulk over city streets is ticklish business. 

But this large Transport Company made one decision and stopped a 
thousand worries. They equipped the fleet throughout with Rockwood Ball 
Valves. Not even the bumps of rough pavements or the jolts of quick stops and 
starts unseat these close-fitting valves. 

Best part of it is, Rockwood Valves stay leak-proof. They resist wear, yet 
retain the quick-opening and closing features. They require no maintenance. 


Full Round Flow, with no change in shape or 
volume of the fluid and no turbulence. 
Minimum friction loss. 


Quick Operation in opening and closing 
means faster loading and unloading. 


Long Life, because made to resist abrasion 
and wear. 


low Maintenance because engineered to 
stand up under an anticipated daily 


grind. 
Tested by Underwriters’ Laboratories, Inc. 


ROCKWOOD FULL-FLOW BALL VALVES 





THE FLOW §S AS ROUND AS THE PIPE ITSELF 
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Rockwood Ball Valves handling “bottled gas” 
are operated every two mirutes during the day. 
Tight seal makes them real production boosters 
and cost cutters 


Get complete details on this great new advance- 
ment in valve engineering. Send for booklet 


Distributors in all principal cities 


a: 
) / 
ROCKWOOD SPRINKLER 
COMPANY 
102 HARLOW ST., 
WORCESTER 5, MASS. 


Send me illustrated folder V-4 on Rock- 
wood Full-Flow Ball Valves. 


Name 
Title 
Company 
Street 
City 


Zone 





more and more refineries......... 


find KEY-KAST fittings and flanges 
right for their alloy piping needs! 


a few 
Key-KAST users: 

Gulf Oil Corporation 
Union Oil Company of California 
Phillips Petroleum Company 
Sun Oil Company 
Atlantic Refining Company 
The British American Oil Co., Ltd. 


How DO THESE ADVANTAGES 
FIT YOUR ALLOY PIPING NEEDS? 


Greater wall thickness throughout—for increased struc- 
tural strength. 


Extra thickness in critical oreas—for greater allowance 
against corrosion and erosion. 


Controlled quality ... through rigid metallurgical con- 
trol... produced, inspected and tested in one plant. 


Key-Kast alloy welding fittings and flanges are available 
@ Low unit cost... plus prompt deliveries. 
in low and intermediate alloys and various stainless steels 


@ A.S.M.E., A.S.1T.M., A.S.A. code. 


Write for complete information and prices. 


Since 1916...manufacturers and developers of 
products for high temperatures and pressures 


P. O. BOX 494-E EAST ST. LOUIS, ILLINOIS 


DISTRICT OFFICES: NEW YORK « CLEVELAND 
CHICAGO « TULSA * HOUSTON e LOS ANGELES 














Fisher Type 57-T diaphragm motor 
valve with side mounted Type MO 
handwheel operator in section. 














In some applications it may be desirable or eco- 
nomical to place responsibility of the by-pass 
function upon the control valve. For these appli- 
cations, select the Fisher Type MO. It is a simple, 
rugged, economical, continuous connected hand- 
wheel operator that will handle this problem. 


DESIGN FEATURES 


1. Manual operator may be used to 
override automatic operation. 

2. The manual operator may be used 
as a travel stop. Valve may be set for 
automatic operation and manual oper- 
ator adjusted to stop valve from com- 
pletely opening or closing. 

3. Manual operator in neutral position 
allows full pneumatic operation. 

4. Diaphragm may be replaced while 
manual operator is used to control flow 
of fluid. 

5. Manual operator is mounted on side 
of control valve for accessibility and 
ease of operation. 


CONSTRUCTION FEATURES 


1. Handwheel fitted with spring loaded 
ball and socket recess to retain wheel 
in position when not in operation 


2. May be mounted on control valves 
in field that have tapped bosses on yoke. 
Requires only new diaphragm rod, ad- 
justing screw and stem connector. 


3. Grease packed radial and thrust 
bearings insure long life and easy 
operation. 


4. Handjack operating screw con- 
structed with pitch to give adequate 
operating power. 


FISHER GOVERNOR COMPANY, Marshalltown, lowa 
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To improve chemical processes or increase 
yields, get your answer from Norton. 


No one refractory can be the solution to all 
your problems. But Norton ¥ service will help 
you get the composition best suited to your 


particular purpose. 


s 
Fi ll you r In almost every field of chemical processing, 


Norton Refractories are making definite con- 

a e tributions — improving methods and cutting 

| costs. This is true in catalyst supports for the 

chem 1CcCa processl nN g manufacture of phthalic anhydride, for reform- 
ing natural gas and production of “atmosphere 

s” — electric furnace shapes . . . porous 

mediums, for filtration, diffusion and aeration. 


To get your R 
in catalyst supports 


Norton makes catalyst supports having con- 
trolled structure. Thus the ff} for rings and pel- 
lets can range from medium porosity to high 
porosity — for spheres from medium porosity 
with rough exterior for coating with a catalyst, 
to high porosity with a network of open pores 
throughout and rough exterior designed for 
impregnating with catalyst. Spheres are made 
in diameters 4” to 1”. Rings supplied from 
3/32” 1.D., 3/16” long, 7/32” O.D. to 14” 
I.D., 1” long, 1” O.D. Pellets from 4%” x 4%” 
to 4” x 4%”. Catalyst supports are just an ex- 
ample of If engineering. 


The ‘Basic #”’ for your R 


According to the requirement your IF is for 
ALUNDUM*, CRYSTOLON*, MAGNOR- 
ITE*, oc FUSED STABILIZED ZIRCONIA, 
each with its own particular characteristics. All 
are chemically stable . . . all are highly refrac- 
tory, resistant to abrasion and have extra long 
life. Here are just a few of their uses in many 


fields. 


Norton ALUNDUM catalyst supports in the 
manufacture of phthalic anhydride, production 
of “atmosphere gas” and in reforming natural 
gas. 


Norton FUSED STABILIZED ZIRCONIA 

e has steod up under 4700°F in gas synthesis. 
with Norton Its low thermal conductivity and its high elec- 
trical conductivity at elevated temperatures 

make it useful for many special chemical proc- 

esses. No other refractory is so chemically 


SPECI A L Ref racto ries stable under high temperature. 


Norton ALUNDUM porous mediums with 
“controlled permeability” are ideal for filtra- 


en gi] neered to tion, diffusion or aeration. 


Norton ALUNDUM, CRYSTOLON and 
MAGNORITE mixtures for reaction furnaces 
are supplied in a variety of shapes engineered 


you r needs to your exact requirements, 
Find out more 


So broad is Norton’s range of Special Re- 
fractories that it can only be outlined here. We 
believe that it will pay you to make Norton 
Refractory Research your partner in solving 
your problems. For quick action, just contact 
your Norton Refractories Representative or 
write Norton Company, 466 New Bond St., 
Worcester 6, Mass, 








Norton ALUNDUM porous mediums come in plates, tubes, discs and dia- 
phragms to fit your exact requirements. 


ae 
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Norton refractory shapes for reaction furnaces come in bricks, plates, tubes and 
blocks of ALUNDUM, CRYSTOLON, MAGNORITE and FUSED STABIL- 
IZED ZIRCONIA, 


Special REFRACTORIES 


Gilaking better products to make other products better 


*Trode-Marks Reg. U. S. Pat. Off, and Foreign Countries 


Norton catalyst supports are made in spheres, pellets and 
rings, by Norton’s “controlled structure” process. 


July, 1953 1 Gulf Publishing Con pany Publi 





Master Fivid-Drive units make use of a fluid coupling so designed that R »% . hy ’ 
it can be interposed easily between the motor shaft and the output 


shaft (or motor shaft and first stage of gears of a gear-motor). Use 





Master Fluid-Drive Motors and gain these advantages. 


SMOOTH ACCELERATION. With the fluid drive, the load is gradually 


accelerated .. . no sudden jerk at starting. 


FULL POWER. Since there is no load on the motor when it starts, it 
very rapidly attains full running speed and the duration of the starting 


current inrush is greatly reduced. 


CUSHION EFFECT. Provides cushioned starting . . . protects motors, 
gears, and driven equipment from damage from severe shock loads. 


WIDE APPLICATION. Fivid-Drive Motors are ideal for. high inertia ap- 

plications where it takes a long time to bring 

the load up to speed ... . for starting crane . 

travel aad tee jerking and etre the cus h tone d Pp ower 
load . . . for conveyor drives especially where 

they are handling fragile ‘material . . . for agitators, textile machinery, 

presses, extruders, winding machinery, food machinery, laundry mo- 

chinery, ball mills, calenders, machines, etc. 


SIZES. Master Fluid-Drive Motors are available in sizes approximately 
! » ! ! 


% to \5 horsepower. : ; 
i 1 } ad ‘ 
{ 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
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Measured in years, it is less than a century since Colonel Drake drilled the first oil 
well, in 1859. Measured in terms of the gigantic American petroleum industry which 
grew from his pioneering enterprise, the August day when his well spurted forth the 


long-sought oil was more than forty billion barrels ago. 


Iwo thousand barrels was the output in 1859. About two billion barrels now come 
yearly from American wells to meet the demands of the modern motor and the varied 


other uses of petroleum products. 


For decades, Sun Ship has played an important part in construction of the refinery 
equipment . . . fractionating towers, condensers, pressure vessels, machinery and other 
equipment... to meet these demands. The facilities, modern manufacturing methods 
and skilled personnel at the great Sun Ship plant provide a combination that has 
consistently shown its ability to serve the petroleum, chemical and petrochemical 


industries in the task of building a greater America. 


Sow 
SHIPBUILDING &@ DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) cwester, Pa. 


25 BROADWAY © NEW YORK CITY 














Stronger under heat 
and pressure ...... 


REPUBLIC UPSON ALLOY STEEL STUDS 


On high-pressure equipment in refineries 
everywhere, Republic Upson Alloy Steel Studs 
provide maximum holding power with mini- 


mum unscheduled replacements. 


Uniform alloy structure gives these studs cal- 
culated strength that can be relied on; clean 
accurate threads assure full as-designed en- 
:; REPUBLIC STEEL CORPORATION 
gaged thread area for maximum resistance oe 

5 Bolt and Nut Division 
to pull-out; strong square faces provide CLEVELAND 13, OHIO 


: ; Export Dept.: Chrysler Building, New York 17, N.Y. 
trouble-free tightening and back-off of nuts. sea ani iene cine . 


Specify Republic Upson Alloy Steel Studs for 
new pressure vessels... and as replacements 


on present pressure equipment. 


July, 1953—A Gulf Publishing Company 











A flange 
with a background... 


You are looking at a flange with a history. Taylor Forge made the forged steel 
flange and in a sense the forged steel flange made Taylor Forge. It was Taylor 
Forge, back in 1905, who made the first forged steel flanges on a commercial 
scale .. . and it is Taylor Forge who has guided flange development across the 
past half century 

Through the first threaded flange form, the bolted Van Stone form, and the 
perfected welding neck form pictured here, Taylor Forge has undeniably con- 
tributed more to flange development than any other organization*. 

Taylor Forge Welding Neck Flanges are a part of the WeldELL® line —the 
line that more than 20 years ago gave industry the first complete line of fittings 
for pipe welding. The organization that led development is still leading . . . in 
scope of types, sizes, weights, materials . . . in quality and downright value! 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: P.O. Box 485, Chicago 90 


Plants at: Carnegia, Pa., Fontana, Calif, Gary, ind., Hamilton, Ont., Canada 





When pressures rose from the old 150. and 300-pound standards to basis of recognized practice for flanges in sizes through 24”. Again, in 
400, 600 and finally 900 pounds, it was largely the exhaustive research 1938 Taylor Forge published the first edition of the now authoritative 
of Taylor Forge that supplied the formulas for determining streases in Modern Flange Design’ based on methods proposed by E. O. Waters, 
flanges for any given condition of loading. Among many examples D. B. Roasheim, D. B. Weastrom and F. S. G. Williams, Taylor Forge 
the Taylor-Waters formula, published in 1927, became and still is the Manager of Engineering Standards. (ASME ‘Trana., Apr. 1937 
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How shop fabrication 
of piping 


keeps costs down...quality up! 


When you specify piping fabricated in Grinnell shops, you 
are ALL to the good. 
Here’s why: Included in the price (which is deter- 
mined in advange) are such items of expense as: 
Interpretive engineering 
Shop sketches and planning 
Procurement of materials 
Heat, light, power, water, compressed air, expendable 
tools and supplies 
But Grinnell even goes further. Grinnell finances material 
inventories and payrolls for you; carries insurance; makes 
no charges for waste material or spoilage 
On the production side, too, you benefit. Piping fabricated 
in Grinnell shops is done under ideal conditions, with 
modern equipment, by personnel qualified for each class of 
work. It is rigidly inspected and tested to meet customer's 
specifications and all applicable codes. Before shipment, Welding (induction heating coils in place for 
it is cleaned inside and outside and painted. It is squared preheat, welding heat ond stress relieving.) 


to dimensional tolerances, so that sub-assemblies can be 


erected at the job site quickly and easily 
You can count on it... Grinnell shop fabricated piping 
guarantees maximum quality and economy 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, Inc., Providence, Rhode Island Coast-to-Coast Network of Branch Warehouses and Distributors 


. welding fittings . engineered pipe hangers and supports ° Thermolier unit heaters . valves 


* prefabricated piping * plumbing and heating specialties * water works supplies 
° Amco air conditionir g systems 


pipe and tube fittings 
Grinnell-Saunders diaphragm valves * pipe 


industrial supplies Grinnell automatic sprinkler fire protection systems 
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8-hour job now takes 4 hours 


At a western magnesium reduction plant something besides magnesium 

has just been reduced. The steam at the end of the 

1% mile long steam line wasn't so hot—and neither was the production record 
of the plant at that location. 


Then 26 old-type steam traps were replaced with Yarway Impulse Traps. 
Now there is only ac 15’ temperature drop from the boifers 

to the end of the line. Most important, the plant 1% miles from the boilers 
is now able to do work in 4 hours that previousiy took 8 hours. 


That's trap efficiency! It's evidence of the fact that Yarways are 
designed to send the most premium B.T.U.’s at top 
temperatures into your process or product. They get equipment 
hotter, sooner... and keep it hot. 


Other Yarway features—small size, one moving part, 

easy installation, low maintenance, low cost, stainless steel 
construction. Nearly 750,000 Yarways have already 

been installed. For your Yarways, see a nearby industrial 
distributor . .. 216 stock and sell Yarways. 


YARNALL-WARING COMPANY, 128 Mermaid Ave., Philadelphia 18, Pa. 


FREE TRAP SELECTOR 


It's important to have the right 

trap in the right place 

New 20-page selector tells quickly 
and easily which is the 

right Yarway trap for any application 
Write for your free copy. 


NEW STEAM TRAP MOVIE 


“Please Pass The Condensate” is a 
new 20-minute, color film on steam 
trapping for more production. Write 


the steam trap now to orrange o plant or group 


showing. 


designed with more production in mind 
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ACID CORROSION IN REFINERIES 
CONTROLLED WITH POLYRAD 


New Chemical Inhibitor Also a Detergent 


Internal corrosion and plugging of 


rehinery equipment are ¢ ontrolled with 
Polvrad LLLO-A, a new inhibitor de- 
veloped by Hercules research. Now in 
use ina number of refineries, Polyrad 
helps maintain throughput, increases 
heat transfer, reduces metal loss, and 
cuts shutdown time and repairs. 
Polvrad is a derivative of an organi 
imine. Its chemical nature is shown 
ihove. When injected into refinery 


equipment, it forms a molecular film 


that shields metal surfaces from hy- 
drogen-ion attack by organic and in- 
organic acids. 

Polyrad 1110-A, used in refinery 
equipment, is unique in that it has a 
detergent action. It loosens iron sul- 
fide and other scales, permitting them 
to be dispersed in the fluid stream and 
removed at the water separator or 
product receiver, 

This new inhibitor is designed to 


function efficiently under acid con 


Vaval Stores Department 


HERCULES POWDER COMPANY 


976 Market Street, Wilmington 99. Del. 


ditions, kor example, at low concen 
better than 99 per 
cent protection to mild steel immersed 


trations it gives 


in strong hydrochloric acid. Tt ean 
also be used in conjunction with am 
monia or other alkalies. Polyrad has 
proved to be eflective up to 500°} 
Polyrad LLLO-A is readily available 
Stocks are 


cations tor 


carried at convenient lo 
shipment kon 
further information, send for Tech 
nical Service Bulletin No. 189 


POLYRAD 


A Hercules Rosin Amine Derivative 


prompt 
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Where Does It Hurt? 


Throughput off . . . maintenance rising 

. costs up— where do you want the 
bandage? If the problem’s in your 
equipment, see what you think of this 
approach. 

A refinery wanted to cut cost of both 
distillation of sour crudes and produc- 
tion of lube fractions. The aim: Peak 
yield from sour crudes containing sul- 
fides and organic chlorides . . . elimina- 
tion of need for “select’’ crudes. The 
answer? Five clad steel combination at- 
mospheric-vacuum distillation units 
providing maximum processing control. 

These units assure peak yields with 
maximum efficiency and minimum 
equipment cost, through an intimate 
mixing of crude vapor with internal re- 
flux oil as it comes through the caps. 
Vacuum operation reduces distillation 
temperatures to a minimum to avoid 
cracking and to produce fractions with 


good flash-viscosity relationship. Clad 
steel construction most economically 
combats corrosive effects of high-tem- 
peratures, sulphur, moisture and hydro- 
chloric acid . . . assures long equipment 
life. 

What approach leads to such ad- 
vances? Combined planning by the 
staffs of progressive Equipment Build- 
ers, process engineers, designers and 
materials suppliers. Such builders turn 
to Lukens regularly for its knowledge 
of materials and its wide range of low- 
cost clad steels. 

With new equipment hard to get 
these days, you might want such a 
builder to look into your equipment 
problem. For names of Equipment 
Builders who can help you, write us to- 
day, explaining your problem. Manager, 
Marketing Service, 404 Lukens Build 
ing, Coatesville, Pennsylvania. 


World's Leading Producer of 


SPECIALTY STEEL PLATE - PLATE SHAPES - HEADS + CLAD STEELS 


LUKENS STEEL 


COMPANY, 


COATESVILLE, PA 





.. ready to tackle 
any sorptive-mineral job 
\ that comes along... 





ATTAPULGUS Fullers 
POROCEL Activated Bauxites 


ADSORBENTS 


There’s an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, 
sulfur, fluorides and unsaturates from process liquids or gases. 


Materials treated in principal applications are: motor oils and other 





lubricating, specialty, and technical oils; petrolatums and waxes; 
aviation and motor gasoline stocks; kerosene; diesel and heating 


oils; chemicals and petrochemicals. 


CATALYSTS, CATALYST CARRIERS 


Our sorptive minerals are recognized standards in desulfurization, 
reforming and isomerization systems—catalytic removal of unsatu- 
rates—conversion of sulfides to elemental sulfur —fluid catalyst appli- 


cations—as catalyst carrier in Copper sweetening processes. 


DESICCANTS 


We offer a wide range of reliable, thoroughly proved desiccants for 


drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs are ready to assist in research, develop- 


ment, design and operating problems. Your inquiries are invited. 


ATTAPULGUS PP iicrrcition' > POROCEL corrorsrion 


Dept. W, 210 West Washington Square, Philadetphia 5, Pa. 


1 Gulf Publishing Company Publication 








NEW 3-UNIT 
COMBINATION 


@ The completion of the new major refining units 
and outside facilities at Roosevelt's Mt. Pleasant, Mich., 
refinery adds another important installation to 
Procon’s record of achievement. It also demonstrates 
the versatility of Procon’s organization in handling 


a wide range of work. 


PLATFORMING 
UDEX 
PLATREATING 


Procon participated in preparing erection drawings 
and handled the construction of all three units 
which were engineered and licensed by 

Universal Oil Products Co. Foundations were 
placed on piles because that part of the refinery is 


built on a seven-foot dirt fill. 


Procon’s field engineers also built a central control room 
with a large graphic flow panel. In addition, 

Procon workers built roads, erected an enclosure fence, 
assisted in the installation of transfer piping — 

all of which indicates the broad scope of 


Procon construction service. 


PROCESS CONSTRUCTION 


TITT MT. PROSPECT ROAD, DES PLAINES, ILL., U. S. A. 


IN ENGLAP 


PROCON (sear Brizain) 


LIMITED 
112 STRAND. LONDON, WC. 2 





Installing another 
Struthers Wells 
Mixing Vessel 
for processing 
HEAVY VISCOUS 


s 
’ 
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MATERIALS 
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The double motion drivehead is an exclusive Struthers 
Wells design and is available in Horse Powers ranging 
from 2 to 150, and is furnished with proper seoling 
devices when it is used on pressure ketties. 


Kettles con be open fiat top as shown or equipped 
with @ dished and flanged or similar closed top suit- 
able for working pressures os high as 300 ibs. 


Sweep ond paddie arms are pitched to create a defi- 
nite flow of material throughout kettie—preventing 
stratifying of mix. Scraper frame end paddie arms 
can be of welded design or bolted for easy removal 
through menway. 


Scraper blades are of advanced hinged type 
design, which insures positive scraping action 
on 98% of inside surface of mixer—without 
necessity of boring shell or bottom head. 


Constructed of any standard steel! or special 
alloy to meet most exacting specifications. 


Kertties are furnished with jecket or unjacketed 
for direct fire applications. 


For speed, economy and dependability—specify the experience in designing all types of agitating 
Struthers Wells Double Motion Mixing Vessels—for vessels, enable us to furnish mixing equipment 
processing greases and other heavy viscous mate- for any material, to your most rigid specifications. 
rials. Our extensive machine shops and fabricat- For intricately designed or standard mixing 
ing facilities—combined with years of engineering equipment—think first of Struthers Wells. 


trathers Wolls ....0xe:s0 


PROCESSING DIVISITON « WARREN, PA. 
PLANTS AT WARREN AND TITUSVILLE, PA, 
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You pay so little 


20... for 


) >, LECTRODRYER’S 


a 


experience 








Lectrodrver engineers are veterans at 
this DRYing business. They started 
DRYing air, gases and organic liquids 





when a processor had to design, build 
and gamble on the effectiveness of his 
own drier. Today the knowledge our 
men have gained throughout the vears, 
on jobs in every industry all over the 
world, is at your command without 


extra cost. 


No need for you to have the bother, 








extra expense and delay which so often 
develop in building a new product. 
Lectrodryers are as standard as motors; 
a type and size for every service. 

Let Lectrodryer advise you on a 
dryer when the job is still on the draw- 
ing board. You may save at several 
points by using standard equipment. 
And, when the Leetrodryer gets on 


stream, you know it’s going to work. 


For DRYing help, write Pittsburgh 


Lectrodryer Corporation, 307 32nd 
This Lectrodryer is DRYing propane ‘ “ , : 
_ Street, Pittsburgh 30, Pennsylvania. 


to a low dewpoint at high pressure. 


n England. Birlec, Limited, Tyburn Road, Erdington, Buminghar 
n France tein et Roubaix 4 Rue Erianger, Paris XVI 


n Belgiun A. Beige Stein et R 


LECTRODRYER 


* REGISTERED TRADEMARK U S&S PAT OFF 





Catforming 
combines 


these 





advantages 





The Atlantic Catalytic Reforming Process brings you: 


| 1. high yield 
The Atlantic Catforming Process was specially designed to 
produce high octanes at high vields. It properly balances all the 
many reactions necessary for the production of high octanes, 
assuring you of a high yvield-octane relationship and maximum liquid 
recovery of high octane products from any feed stock. 

2. low cost 
Catforming units can be designed by your own contractor, 

thus providing important economies and greater simplicity. Commercial 
units of from 750 to 12,000 BPD charge capacity are now 
being built at investment costs of only $250 to $400 per barrel. 

F In operation, no feed preparation, product finishing or 
costly regeneration facilities are needed. 


3. stabilit 
The catalyst in the Atlantic Catforming Process retains 
reforming activity for extensive periods, and at the same time has 
no loss in selectivity. Even under the varied conditions 
encountered in normal refining operations, catalyst 


life is from 35 to 100 barrels per pound. 


Activity and selectivity of the Catforming catalyst are virtually 
unaffected by water, sulphur compounds, and nitrogen compounds 
normally encountered in naphtha reforming. Atlantic’s catalyst 

has proved its ability to resist physical and chemical change. 

FOR COMPLETE DETAILS call or write The Atlantic Refining Company, Research 


and Development Dept., P.O. Box 8138, Philadelphia 1, Pa. (Telephone, Howard 5-2345.) 


It’s the catalyst that counts TLANTI 





® VALVES 
© PIPE FITTINGS 


Walwortn 
Lubricated Plug Valve 


Walworth 
“500 Brinell’"’ Bronze Globe Valve 


Walworth Walworth 
Steel Gate Valve tron Body Gate Valve 


Walworth manufactures a complete line of valves and pipe fittings: 
all made to the highest standards of quality, both as to dimensional 
accuracy and metallurgical properties. In design, construction, and 
performance, Walworth products reflect more than a century of 
experience in the manufacture of quality valves and fittings. 

Your Walworth distributor will give you full information on the 


eteteeneth complete line of Walworth steel, iron, and bronze, and special alloy 
oiwor / 


1 Body Saddle Gate Val . — . ‘ 
a a valves and pipe fittings; also Walworth Lubricated Plug Valves, and 


Walseal" valves, fittings and flanges. Ask for this information today. 


WALWORTH 


valves and fittings 


\ 
l 
| 
| 
| 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
Walworth | 
Cast Stee! Flanged Fittings | 
1 


DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE 
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saemees, 


Do you want to make 


your operations MORE PROFITABLE? 


Let's offer this helpful suggestion: avail yourself of the specialized 
experience of Wolverine’s staff of competent engineers. They are 
equipped to analyze your tube failures and make the recommendations 
as to the proper alloy that will best meet your particular requirement — 
resulting in longer tube-life and reduced operating costs. 


Wolverine Tube Division produces plain condenser tube in copper and 
all popular copper alloys— Wolverine Trufin* (the integral finned tube) 
in copper, copper base alloys, aluminum, bi-metal (aluminum fins with 
copper or copper alloy liners)—and Wolverine Electric-welded steel 


pressure tube. 


You'll be interested in getting a copy of Wolverine Trufin and the Wolverine Spun End Process available 
our new Corrosion Chart showing various in Canada through the Unifin Tube Co., London, Ontario. 
substances which produce corrosion action 


in metal. Sent free upon request. * REG. U. 5. PAT. OFF 
» 4 


WOLVERINE TUBE DIVISION % 


Wis oo f CALUMET & HECLA, INC 
Manufacturers of Tubing Exclusively 
1431 CENTRAL AVENUE «+ DETROIT 9, MICHIGAN 


ae a Fire ie al ar . Pf ‘ 
Mich. & Decatur, Alo. Sales offices is Principal Cilies 
EXPORT DEPT., 13 E. 40th ST, NEW YORK 16, N. Y 


ublishing Company 
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7 G -R \ Twin G-Fin Section, used on a greater variety othect 
transfer services than any cther design of apporatus. 
“ 
finned lute 
—_—_ 1 


G-Fin Storage Tank Oil Heater, available in designs 


HEAT TRANSFER for installation partly within or entirely outside of tank. 
APPARATUS 





G-Fin Heat Exchenger, for cooling large quantities of 
gases, or for 9g or g@ viscous liquids 





K-Fin Tar-Heated Reboiler, for separation of liquids 
which do not have close distillation curves. 


K-Fin Atmospheric Section, used in the Fin-Fan Air- 
Cooled Exchanger, mony hundreds of which are in K-Fin Air and Gas Cooler and Heater, widely used to 
be use all over the world. cool air or hydrogen from generator windings. 





Headquarters for Finned Tube Units 


More than 30 years ago, G-R originated include vapor condensers, heaters, coolers, 

the first finned heat exchanger element that and heat exchangers... for light, heavy, 

would withstand high temperatures and viscous and dirty liquids, vapors and gases 

pressures for small and large capacities at low 

and high temperatures and pressures. 

G-Fin Element with longitudinal fins G-R has, since then, developed many ad 
ditional designs of finned elements and 
many different types of finned tube units, 
each for a specific range of services 


The operating records of the many tens 
of thousands of installed G-R finned tube 
apparatus have proved the superior effective- 
ness, reliability, durability and economy of 

Today, the G-R line of finned-tube ap maintenance of these units. Whatever your 
paratus covers every heat transfer duty in heat transfer needs may be, be sure to ask 


K-Fin Element with helical fins the petro-chemical industries. These units G-R for recommendations. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


PIONEERS IN HEAT TRANSFER APPARATUS 








Fig. 2453-G — Large 150-pound Stain- 
less Stee! O. S. & Y. Gate Valve. Pre- 
cision-fitted, accurately guided inter- 
changeable solid or split wedge. Separ- 
able yoke arms in sizes 5” to 30”, incl. 
Conforms to all the latest standards. 


There are many installations in the Oil Refining Industry where 
ordinary steel valves seem adequate — for awhile. But later on 
sour crudes or other corrosive fluids take their toll. Excessive 
maintenance and replacement begins. 


When you install (or replace with) Powell Stainless Steel Valves, 
their much longer life and lower maintenance will repay, many 
times over, the slight differential in the cost of these valves. 


The Wm. Powell Co. 
Cincinnati 22, Ohio 


Fig. 3061 S. S. — 300-pound Stainless 

Stee! Swing Check Valve. Made froma 

heavy steel vaive pattern, it conforms 

to A.S.A. and A.P.!. Steel Vaive Stand- Fig. 2491 150-pound Stainless 

ards. These valves are available for Stee! O. S. & Y. Gate Vaive with 

150 through 2500 pounds W.S.P. either solid or split wedge. Sizes 
4” to 2%, inclusive. Also avail- 
able with screwed ends. 


Vee Hye 
an —" 
/ : a re 


OH. 
RESIsTiNg VALVES 


Fig. 1832—200-pound Stainiess 
Stee! Gate Valve with screwed- 
in bonnet. Sizes '4” to 2”, incl. 


1 Gulf Publishing Company Publication 





Apsco FNGINEERED 


TO SOLVE ANY 


HEAT-EXCHANGER PROBLEM 


Standard-design or tailor-made, ADSCO 
heat exchangers are engineered and manu- 
factured to fit the exacting needs of ADSCO’s 
industrial customers. Upon receiving a set 
of thermal conditions from a customer, 
ADSCO first applies its many years of experi- 
ence to the design of the exchanger. And then 
into the manufacture goes all the know-how 
which ADSCO has acquired during its 75 
years. The result is an exchanger which is not 
“almost right” but exactly right, a unit of the 
utmost efficiency... Investigate this specialized 


ADSCO service. You'll find it is low-cost, yet 


everywhere carries the ADSCO mark of 


quality which since 1877 has made ADSCO 
a leader. 


. Separators . . . Meters . . . Steam Traps « . . Heat Exchangers . . 


A type of ADSCO heat exchanger widely used in industrial plants 
is the float-head, split-ring heat exchanger shown above. It is used 
for heating, cooling, or condensing, or for a combination of these. 
Shells can be of steel or a non-ferrous metal with either steel or 
non-ferrous tube sheets. Tubes of the removable tube bundle vary 
in size from Ye" O. D. to 14%4" O. D. The pitch can be square or 
rectangular, depending on the fouling conditions and cleaning re- 
quirements. ADSCO heat exchangers are manufactured in confor- 


mity with ASME code for unfired pressure vessels. 


- Strainers 


AMERICAN [)ISTRICT STEAM COMPANY, | NC. 
NORTH TONAWANDA. NEW YORK 
Siuce 1977 
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Hazardous areas 79 
in this plant are 

lighted by 


EN"Serien | LIGHTING FIXTURES 


Explosion-Proof 
and Raintight 
Lighting 


Fixtures : ..- EXCEED the requirements 
for service in 
highly explosive atmospheres 


To be safe for use in such locations, the fixture must 
operate at a temperature below the ignition teraperature 
of the gas-air or vapor-air mixture. Also, the fixture must 
be so strong that it will resist internal explosions without 
damage and so tight that it will prevent the escape of 
flames or burning gases which might ignite the surround 
ing atmosphere. 

Crouse-Hinds EV Series explosion-proof and raintight 

Crouse-Hinds offers a complete line of industrial lighting fixtures meet all of these requirements 
explosion-proof and dust-tight lighting PLUS a wide margin of safety for extra protection. 


fixtures for use in hazardous locations Complete listings are in Crouse-Hinds Condulet 
where fluarescent lamps are desired Catalog. 


CROUSE-HINDS COMPANY A 


: Nationwide 
Syracuse Il, N. Y. Distribution 


? ove 
Angie Miwoukee 
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TS HERE! 


The NEW Clark 2-Cycle 





The New Clark TRA-8 rated at 
1320 BHP, has a 14 Bore and 
14° Stroke. It is ideally suited for 
gas transmission pipelines as well 
as the refining, conservation and 


process industries 


Clark Continues to Set the Pace in Compressor Progress 





revolutionary compressor development! 


Turbo-Charged “Right Angle” 





It's here — after seven years of intensive development. Clark revolu- 
tionizes compressor design with the first 2-Cycle Turbo-Charged 


Gas Engine Driven Compressor 


the TRA. Another Clark 


first! A precedent-shattering development that makes possible — 


50°, MORE POWER 

Developing 1320 bhp, the TRA-8 delivers 50% more 
power than any comparable compressor, with no en- 
croachment on overload carrying ability. 


SHARPLY REDUCED FUEL CONSUMPTION 
The TRA is conservatively rated and guaranteed to 
burn substantially less fuel than any gas engine driven 


compressor now built. 


25° LESS COOLING WATER LOAD 
(Including scavenging air intercoolcr load.) Vast 
amounts of waste heat are recovered from the exhaust 
gases by the Clark Turbo-Charger and are converted 
to useful work. 


FLAT FUEL CONSUMPTION CURVE 


Fuel consumption remains practically constant over 
a wide range of load conditions. 


QUIET 

Energy goes into power, rather than noise. Much 
quieter than a conventional gas engine driven com- 
pressor. No exhaust pulsations. 


UNPRECEDENTED RUGGEDNESS 


Tremendous stamina, unapproached by any other 
compressor design. Conservative BMEP rating. 


COMPACT IN-LINE DESIGN 
Very economical of floorspace, foundations and build- 
ing requirements, yet highly accessible. 

* 

The Clark TLA, with 17” bore and 19” stroke, is 
also available when units of even greater horsepower 
than the TRA are required. For complete engineering 
details——the facts behind this revolutionary com- 
pressor development — see your nearest Clark repre- 
sentative and write for Bulletin 130, 


CLARK BROS. CO. * OLEAN, N. Y. 


DIVISION OF DRESSER OPERATIONS, INC. 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


compressors 


© 1953, Clark Bros. Co., Division of Dresser Operations, Ine 
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This photograph shows a WILFLEY 
Acid Pump application in a 
paper mill making gaseous chlorine 
for bleaching pulp. Because of 
their proven efficiency in handling 
acids, corrosives, hot liquids and 
other solutions, Wilfley Acid Pumps 
have earned a prominent place in 
modern operations of this 
great industry. 10- to 2,000-G.P.M. 
capacity; 15- to 15$0-ft. heads and 
higher. Wetted parts of all machinable 
alloys; plastic linings available. 
Individual engineering on every 
application. Write or wire for 
full details. 
® Buy Wilfley for 

Cost Saving Performance 


® Companion to the famous 
Wilfley Sand Pump 


A. R. WILFLEY & SONS, Inc. 
DENVER, COLORADO, U.S.A. 

New York Office: 

1775 Broadway, New York City 


* 





WI LFLEYJu4 PUMPS 











= | hs === == = : 
o=N) [tll DASA 


7a) 


No. 677-A—1500-pound welding-end 
steel valve for superheated steam serv- 
ice. A. S. M. E. standerds with heavy 
duty handwheel control. 





R-S VALVE ADVANTAGES 


Under Automatic Control 


1, Wide range of throttling from open to closed position. 
30 to 1 is standard. Minimum torque required for 
positioning. 

2. Any type of instrument or control actuator can be used 
depending on preference and conditions. In any appli- 
cation, the R-S Valve usually costs less to perchase, less 
to install and results in lower pumping costs due to 
simplicity of design. 

3. R-S Valve design offers no pockets to capture sedi- 
ment, no change of flow-direction to create turbulence. 
Freedom from turbulence reduces erosion and cavita- 
tion and therefore adds to the life of the valve. 


R-S Valves are used for regulation, pressure reduction, No. 864— 50-pound valve equipped with 
rubber seat, extended shoft, thrust bear- 


liquid level control, flow control, shut-off and other eng, Gone ctond end heavy Gxty band 
functional applications. wheel control. 





Consult your local R-S Valve Engineers, or write direct. 


R-S PRODUCTS CORPORATION « 4600 Germantown Ave., Philadelphia 44, Pa. 
An S. Morgan Smith Company Subsidiary 


REPRESENTATIVES IN PRINCIPAL CITIES 
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in 'T the process most suitable to your 
operating conditions and _— indicated 


future market requirements and then specify 














. Equipment by Vogt. 


A wealth of research and engineering expe- 
rience, combined with skilled operating 
personnel and exceptional manufacturing 
facilities, is incorporated in the wide variety 


of equipment we construct to all Codes. 


Inquiries for detailed information on Vogt 


Products will receive prompt attention, 


oa LOUISVILLE 10, KENTUCKY | 
naw Youn © WORABULPINA © GUIVELANS © GWIGAGO © ST. OWNS © CinmLGdtUl by thie Bucias 
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Kellogg is now 
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Many of the 


tue softodav's Monte ecatinisvn 


thetie urea process stem from 


metallurgical research over the 
past 20 vears which has led to 
the elimination of costly silver 
or lead-lined vessels. These have 
been replaced by less expensive 


Phis 


added advantage of as 


stainless steel equipment 
has the 
suring an end product free of 
contamimants, making 
the urea entirely safe for sale to 
feed market 
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W hile 
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Montecatin 
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Greatly Reduced Coking and Improved Yields 
in Kellogg’s Unique Ethylene Process; New 
Pyrolysis Method Adaptable to Ethane 


Commercial operating reports from 
an ethylene plant in England that 
Kellogy designed and erected con 
tinue to show remarkably low coke 
formation despite high conversion 
It employs a unique pyrolysis step, 
it produc tof the Kellogg pilot plant 
laboratory 

Whereas conventional ethylene 
pyrolysis furnaces usually average 
only a few weeks on-stream before 
being shut down for coke removal, 
this plant showed only slight coke 
deposits when inspected after 12 
months continuous operation Dur 
ing this period it was operated with 
sufficient severity to convert 55 to 
60 wt. ©) of the naphtha to C-4's 


and lighter gaseous produc ts 


Kellogy designed 


fractionation system which purifies 


The special 


the ethy lene has also proved highly 
efficient. This is demonstrated hy 
the fact that it produces 99.9467 
pure ethylene. The amount of im 
purities is actually 5007 less than 


And this purity is obtained 


design 


while recovering 95°) of the total 
ethy lene 

In addition to producing high 
quality products over extended 
periods, the process has been engi 
to obtain maximum econ 
heat 


py roly SIS From nn operating cost 


neered 
omy of | the required for 
standpoint, a spec ial design in the 
quenching system, which follows 
the pyrolysis step, plus the use of 
low-level heat hy the absorption 
refrigeration system, provide major 
suvings hy recovering most of the 


heat used in cracking 


Pilot Plant Studies 
Reveal Adaptability 
Meanwhile continuing pilot: plant 
studies are being carried out in the 
Kellogy labs On using Various adap 
tations of this pyrolysis process to 
produce high purity ethylene from 
feed 


‘Test runs indicate that the 


ethane, and other 


stone ks 
Kellogy method Ww ill produce higher 


propane 


\ ields of ethy lene and less coke 


than conventional Processes 





Capital Investment Lowered in 
Phthalic Anhydride Plants 


Several design tunprovements which 
lower capital mvestment are bemg im 
corporated in new Fluid phthalie anhy 
underway for two 


rule plant s now 


major « hemiecal COMpanies abroad 
Most important is a re-design of the 
condensing system which not only 


reduces capital investment but also 


improve operating conditions 


example if precludes anv need 


operators to come in direct contact 
with the phthale or its fumes 

When completed the two new plants 
will produce about 50 outhon pours 
of phthahe annually 

Meanwhile 
oped a new feed-preparation step which 
sulfur 
Fliund 


The ste p assures the Processor 


he llowy . lal bias le vel 


permits the use of low-grade 

contaming naphthalenes im the 
Process 
of the higher vields possible with the 
fluidized catalyst svstem as well as its 
antayes lower imitial cost 
of catals st 


lherease d 


other ads 
lone T 
safets 


easier handling 
catalyst life 
through better control of heat 


MOST RECENT PROGRESS PHOTOS 
OF GASOLINE-FROM-COAL 
SYNTHESIS PLANT 


VORE THAN TWENTY MAJOR 
CHEMICAL PROCESSING STEPS 
are involved in the gasoline-from 
coal synthesis plant Kellogg has en 
gineered and is currently ereeting for 
South African Coal, Oil & Gas Cor- 
poration (SASOL) in South Africa 
While overall program is directed 
toward the production of fuels from 
coal, the processes involved alse pre 
duce an assortment of oxygenated and 
other chemicals which are reco, ered in 
Kellogy 
Work phote 
Among the chemicals will bee 
produced as dictated by market con 
ditions are ethanol propanol, butanel 
methyl ethyl hetone. benzol, 
ammonium sulfate 
and several 


designed puriffeation system 


under way im right 


whine h 


acetome 
toluol 

light and heavy creosotes 
Shown at left in above 


the svathol reactor in 


wares and tars 
illustration ts 
whieh the actual syathesis step takes 
place The reactor is a ke ve leoponnne nt ol 


Ke lloge 


- pilot plant laboratories 


CONTINUED FROM PRECEDING PAGE 
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New Iso-Octyl Alcohol Plant Takes Shape 


construction by Kellogg this 
vs the Oxo process and 
1955 


I nder 
new plant ‘ mple 

scheduled for completion mn 
Photo was taken from the northeast 
corner of the site with rundown tanks 


Typical Current 
Kellogg Chemical 
Plant Contracts 


Phenol-from-cumene (2) 


Iso-octyl-alcohol 
Ethylene 

Polyethylene 
Ammonia 

Phthalic Anhydride (2) 
Glyceride Purification 


Liquid Fuel and Chemicals 
Synthesis from Coal 


fractionator towers in the fore 
Also shown, on the concrete 
ure alcohol alcohol re-run, 
Phe control room 


and 
yround 
foundation 
and aldelhvde towers 
is at bottom right 


For further information, technical data, etc 
reloting to chemical or petrochemical proc- 
essing, write 





PENBERTHY Cer 7umps 


(EJECTORS e EDUCTORS e EXHAUSTERS e SYPHONS) 


Often the MOST ECONOMICAL and EFFICIENT WAY 
to Transfer and Mix Fluids 


The jet pump is a simple device which uses steam, water or air under 
pressure to pump (or mix) fluids that can include solids in suspension. 
Jet pumps have no moving parts, need no lubrication, have no packing 
glands, are practically noiseless. They are low in initial cost and 
installation cost . . . compact in size and trouble-free. Penberthy offers a 
variety of jet pumps for a wide range of ordinary and unusual applica- 
tions. They can be made from materials that withstand corrosion, con- 
tamination and high temperatures. Ask for new Bulletin 512. 





PENBERTHY TRANSPARENT 
LIQUID LEVEL GAGE — Used to 
observe color and density of liquids 
under high pressures and/or tempera- 
tures. Exceptionally sturdy construction 
—liquid chamber machined from solid 
block of metal. Ask for Catalog 35. 


PENBERTHY REFLEX LIQUID 
LEVEL GAGE —Empty space (or steam 
space) shows white and liquid shows black 
by virtue of a simple, unvariable optical 
principle. Accurate reading as far as you can 
distinguish black and white. Write for 
Catalog 35. 


PENBERTHY AUTOMATIC IN- 
JECTOR—Wi!! supply feed water to boiler at 
minimum cost. Quickly, easily installed, reliable 
under most severe operating conditions. Ask for 
Bulletin 513. 

473) 


WRITE FOR 


Neu BULLETIN 


No. 512 


PENBERTHY 
INJECTOR COMPANY 


DIVISION OF THE 
BUFFALO-ECLIPSE CORPORATION 


Detroit 2, Michigan 
. 
Established 1886 
s 


Canadian Plant—Windsor, Ontario 





*%/.PROPORTIONEERS’, “ON-STREAM” BLENDING 
YSTEM PROVIDES NEW SPEED, FLEXIBILITY AND ECONOMY IN 
THE DIRECT LOADING OF FINISHED GASOLINES 


Au yo stl Each 


BASE STOCK 
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%PROPORTIONEERS% “on-stream” blending 
methods combine two or more liquid components 
in any proportion by weight or volume and formu- 
lations are maintained under all circumstances 
by automatic built-in “fail-safe” design features. 
Costly mixing tanks are eliminated, manpower 
and plant space saved, and internal transfer prob- 
lems are greatly simplified. Ask for recommen- 
dations and descriptive literature. 


me: 


; 


ae 


Proportioneers% Loss-in-weight Scale and Control Panel adds 
to finished blend in proportion to flow rate. 


New plant of Canadian Oil Refineries, Ltd. at Sarnia, Ontario, 
employs %Proportioneers% equipment to continuously blend five 
— components, TEL, and dye, in producing its famous White 
ose products at loading rates up to 2,880 warrels per hour. Photo 
shows Automatic Blend Manifold with Pump House and Control 
Room in background (TEL building in left hand corner). 


a. Sas eer 
» were ds Se ee ar ‘ . 
od Sh aay wi a at an a MN 


%Proportioneers% Gasoline Blender Control Panels 
with automatic batch cutoff panel at right. 


Write to %PROPORTIONEERS, INC.%, 412 Harris Ave., Providence 1, R. I. 
Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries, 


Petroleum Refiner 





MARLEY 
Mechanical 
Equipment is 
POWERED for 
PERFORMANCE 


Driving the large fans of modern cooling towers is a 
rugged job . . . one that demands power transmission 
equipment designed with an extra measure of sturdi- 
ness. With its added strength it must also be precision 
built for long, smooth service. That's why Marley 
designs and manufactures every element of the me- 
chanical equipment for Marley cooling towers. The 
result is specialized equipment for a specific service. 


MARLEY GEAREDUCER* 

An exclusive Marley design utilizing hardened 
alloy steel gears, tapered roller bearings and heavy, 
carefully machined shafts—all in an extra strong, 
well sealed, cast iron case. Lubrication to every 
point is constant and flow is maintained whether 
operation is forward or reverse. 


MARLEY TWINFLEX* DRIVE SHAFT 
This accurately balanced assembly is constructed 
of heavy steel tubing zine-coated and sealed against 
MARLEY GEAREDUCER’ internal corrosion by welded flanges. It transmits 
power to the cast steel yoke through pre-moulded 
neoprene inserts bonded to cadmium plated steel 
cores. They have excess load capacity that easily ab- 
sorbs starting shock and transmits power smoothly. 
MARLEY FAN HUB 
This hub for largest fans is of all-steel con- 
TWINFLEX” DRIVE SHAFT struction. Hub spokes are seamless steel tube; 
center hub and clamps are steel castings. It is 
precision welded throughout for great strength. 
After fabrication, the hub is hot dip galvanized. 
The design provides quick adjustment for fan pitch 
and uses a retention pin for added safety. 


Any Cooling Tower May Be Modernized with 
Marley Mechanical Equipment 


The Marley 
MARLEY FAN HUB Company 


Kansas City, Missouri 
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NO BREAKS WITH PENFLEX ON 
TANK SETTLEMENT 


" 
. 


. 
' ‘ 
. 


PENFLEX FLEXIBILITY 
ALLOWS LINES TO WALK WITH TANK 


Heat... cold... tank settling . . . all made rigid pipe on oil storage 
Write for this tanks in a large New England bulk plant move, bend and break. 
helptultolder Every break meant oil and gasoline lost . . . fire a constant threat. 
gorercer il Then Penflex ‘‘Flexineering”’ solved the problem. Pipe breakage 
flexible tubing has been eliminated with a length of 12” I.D. four-wall interlocked, 
specially packed Penflex tubing . . . installed with tight-packed 
flanges. Now any amount of thermal expansion or tank settling can 
occur with no leaks, breaks or spillage. Penflex tubing is tight as a 

pipe . . . yet flexible under all conditions. 

Let Penflex engineers help solve your tubing problems. Penflex 
manufactures a complete line of four-wall interlocked and seamless 
welded corrugated flexible tubing . . . metallic hose, tubing or 
couplings from 1/g” I.D. and up . . . automatic barrel fillers, acces- 
sories and fittings. 


Pennsylvania Flexible Metallic Tubing Company,Inc., 7207 Powers Lane, Phila. 42, Pa. 
Branch Sales Offices: Boston * New York * Chicago * Houston * Cleveland * Los Angeles 


ENFLEX 


HEART OF INDUSTRY’S LIFE LINES 
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depend on CYANAMID service 


to meet your chemical requirements , 


An important part of Cyanamid’s integrated service to the petroleum industry: is its 


ability to meet the chemical requirements of the industry s every phi 


Cyanamid Chemicals range from drilling mud conditioners to specialty catalysts and 


IV] o}-Meol] Melelelbiha-t om ae] 4sMC Mm isl-Mactili mel meelaliialt ire | basic research by Cyar amid’s Ref nery 














Chemicals Department olale MMOL ME Lali dalehoaiciele(-Mmelelialste the field by Cyanamid’s 

specialists. 

Cyanamid Chemicals today are contributing to the improv t of many types of 

petroleum products sf 
‘ : . ; 

One example: Cyanamid Gelline Agents for the lubricating grease inufacturer em 

body the latest advances in scientific research, among whic! greatly improved gel 

Srelelilisameloliclial-1¢ Moh Mme] ollel4stul tal Meh MoM ull Ml lola Mel Mla MES teldlamel ale Mai liMsiinl-1anelale| 
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breakdown of aluminum greases produced with these new ge Gg agent 














AMERICAN Cyanamid LOM PANY 


REFINERY CHEMICALS DEPARTMENT, DIV. PR7 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y 


in Canada: North Americon Cyanamid Limited, Toronto and Montreal! 











SCOVILL 
HEAT EXCHANGER TUBE 
ALLOYS 


+. 
PHOSPHORIZED ADMIRALTY 
ADMIRALTY 
ARSENICAL ADMIRALTY 
MUNTZ METAL 
NAVAL BRASS 
RED BRASS, 85% 
DEOXIDIZED COPPER 
ARSENICAL COPPER 
COPPER NICKEL, 10% & 20% 
CUPRO-NICKEL, 30% 
CUPRO-NICKEL, 30% (High Iron 
ALUMINUM BRASS 
ALUMINUM BRONZE, 5% 
DUPLEX TUBE 








*$§ COVILL,. se 


ADMIRALTY HEAT ae TUBES 


With Scovill men and methods on your team, you will get plenty of 
practical, helpful “signals” to long-life heat exchanger tube performance. 


Scovill Phosphorized Admiralty Tube (Alloy 363), for example, is 
made differently... hot extruded from CONTINUOUS-CAST billets. As 
a result, it is a/ways uniform in composition and temper; inhibitor con- 
tent (phosphorus) is a/ways at optimum percentage. Such tube shows 
superior resistance to corrosion and dezincification, especially where con- 
taminated fresh, salt, or brackish waters are used in the circulation system. 

Equally important, Scovill provides what many consider to be the 
most competent and comprehensive Heat Exchanger Tube Technical Ser- 
vice in the field. We make it our business to see that you get the right 
tube for your application and conditions... selected from the wide range 
of heat exchanger tube alloys we produce. 

Inquiry and an outline of your needs are encouraged. Write on your 


business letterhead for our 40-page heat exchanger tube booklet. 
Scovill Manufacturing Company, 99 Mill Street, Waterbury 20, Conn 


Gou cant buy beller Lirass 
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MISSION 


The concentric casing design of Mission Centrifugal 
Pumps minimizes the excessive turbulence and cavita- 
tion normally caused by cut water in the conventional 
design which causes wear. The reduced turbulence 
affords smoother operation of the pump making the 
over-size heavy-duty bearing last longer under severe 
conditions and the rugged construction of Mission 
pedestal parts also affords longer life 

The special bearing housing can be replaced 
completely without disturbing pedestal alignment or 
casing, impeller clearance adjustment by external 
screw, high interchangeability of parts reduces replace- 
ment inventory, casing sizes ranging from 1” to 6” 





(GoGo vamos rast Lonaes 


discharge, capacities up to 1800 gpm, heads up to 
350 feet, speeds up to 3500 rpm. These and many 
other features found only in Mission Centrifugal Pumps 
all combine to give long life and easy maintenance 

Performance records prove that Mission Centrifugal 
Pumps keep your plant on stream with no expensive 
down time. Mission Centrifugal Pumps are now in 
service for major companies in the processing industries 
throughout the world. 

We would like to quote on your requirements and 
show you how Mission Centrifugal Pumps can help 
your plant operate more efficiently. Write for Bul- 
letin CP-452. 


NZ TEES Sse CN 


Humble Road, P. O. Box 4209, Phone MUlberry 5561 Export Office: 30 Rockefeller Plozo, New York 


Handled by representatives in all industrial areas . . . 


and by supply stores in every oil country. 





Chemico 











Pye, 











It has been said that achievement is the measure of progress. 


“a world of Let’s look at Chemico’s record. 


: Since 1914 Chemico has been responsible for more than 900 
achievement installations in practically every far-flung corner of the earth, 
to say nothing of its wide seale projects at home. Ammonia and 
nitrogenous fertilizer for India, Mexico, Egypt and the Philippines; 


in a word” 


sulfuric acid for Canada, England, Formosa, Brazil and South 


Africa: urea for Japan; waste acid recovery for Iran, to name a few. 


Thirty-nine years of satisfactory service to its clients has earned 


Chemico a proud record of achievement. 


AEM) 
CHEMICAL CONSTRUCTION CORPORATION & % 
A UNIT OF AMERICAN CYANAMID COMPANY cB: 
188 MADISON AVENUE, NEW YORK 22.N. Y. me 
CABLES: CHEMICONST, NEW YORK 
Chemico plants are 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD... LONDON * CHEMICAL CONSTRUCTION 
profitable investments 


(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 





Every year mcre and more business and industrial 
firms are finding that Accident Prevention Pays — 
that a well-organized, well-directed Safety Pro- 
gram can save lives and limbs and reduce insur- 


ance costs as well. 


GET A SAFETY PROGRAM 


If you think your Workmen’s Compensation 


Insurance costs are too high, why not do something 

PREVEN TION about it? If you have a Safety Program, give it 
your wholehearted and enthusiastic support to 

insure its success. If you do not have a Safety Pro- 

‘i? gram, get one organized at once. 

UY Remember you CAN do something about those 

on-the-job accidents — and remember, the lives of 

your employees are in your hand. Don’t let a single 


one of them be killed or injured because of your 


neglect. 


Largest Writer of WORKMEN'S COMPENSATION INSURANCE « ‘Tezas 


TEXAS EMPLOYERS 


INSURANCE ASSOCIATION 


FORT WORTH @ FREEPORT @ GALVESTON @ HARLINGEN @ HOUSTON e LUBBOCK @ LUFKIN @ MIDLAND 
ODESSA @ PORT ARTHUR @ SAN ANGELO e SAN ANTONIO @ SHERMAN @ TYLER @ WACO e WICHITA FALLS HOME OFFICE DALLAS, TEXAS 





HOMER R. MITCHELL, Chaitman of the Board A.F. ALLEN, Presidend 


Service Offices: ABILENE @ AMARILLO @ AUSTIN @ BEAUMONT @ CORPUS CHRIST! @ DALLAS @ El PASO 





Be sure to get the facts 
on the NEW 


PETRE<O 


ELECTRIC DISTILLATE 
TREATING PROCESS 


The new Petreco Electric Process takes 


Rae SORT Oe 6s mS 4 RE EES Fes mY 
MS Ie wee 


the guesswork out of distillate treating. 
It is applicable to acid, alkali or doctor 


treating of distillate stocks such as 


naphtha, gasoline, kerosine, cat-cracker 


charges, cat-cycle oils, diesel fuel and 


furnace oil. 


ADVANTAGES 


COMPACT — requires minimum space, minimum 
equipment. 

ECONOMICAL — uses less treating agent, gives 
higher product yield. 

AUTOMATIC — injection, contacting and separation 
are automatically precision-controlled. 

RELIABLE — the automatic, precision-contro! assures 
definite, predictable results. 

EFFICIENT — treated distillate is relatively free of 
pepper-sludge, caustic, doctor solution. 


POSITIVE — assures a quick break and complete 
separation. Amount of acid-sludge is reduced and 
is more suitable for re-use or recovery; emulsion in 
caustic effluent is eliminated; no blackstrap is formed 
in doctor treating. 


NON-POLLUTING — the system is entirely closed. 
There is no chance for irritating fumes to escape. 


COMPLETE — water washing is eliminated, except 
in some unusual cases. 

EASILY MAINTAINED — the closed system, with no 
moving parts, stays clean; does not break down. 


For complete information, call or write 
PETROLITE CORPORATION 
ELECTRIC PETROLEUM PROCESSING PETRECO DIVISION 


3202 South Wayside Drive, Houston 1, Texas 





CRUDE OILS: REMOVAL OF SALTS, SOLIDS, OTHER IMPURITIES, DEHYORATING 
DISTILLATES: ACIO TREATING, CAUSTIC TREATING: DOCTOR TREATING 1390 E. Burnett Street, Long Beach 6, California 


FUEL OLS: DESAPONIFICATION. ASH REMOVAL 
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DE LAVAL 


SINGLE STAGE 


CENTRIFUGAL PUMPS 





@) Shaft Sleeves are screwed on, to 
abut the impeller and make a water-tight 
joint. Sleeve expands freely and inde- 
pendently of shaft when temperatures 
change. There is no tendency to buckle. 
(2) Thrust Bearing locates rotor axially. 
() Bearing Caps easily removable for 
maintenance. 

(@) Bearing Brackets scraped to lining 
bors for perfect alignment. 

()impelier hydraulically balanced, fin- 
ished on all surfaces. 





(6) Labyrinth Wearing Rings held ac- 
curately in machined grooves in both case 
and cover. 


(7) impeller Wearing Rings threaded 
on impeller, opposite to rotation. 


(8) Flexible Coupling ground on all ex- 
posed surfaces and statically balanced, 
complete coupling supplied, pump half 
mounted on taper so that it con be easily 
removed. Check nut locks coupling on taper. 


(*) Deflector keeps water out of bearing. 


for depen dable industrial service 


Labyrinth wearing 
rings minimize 
leakage...maintain 
high efficiencies 


Labyrinth rings used in these 

De Laval pumps retard flow 

of water through labyrinth 
passage. 


wy 


Flat rings showing relatively 
unimpeded flow of water. 


Stuffing Boxes extra deep; lantern 
rings for water sealing. 


©) Pump Case horizontally split; ma- 
chined to limit gages. 

(2) Steel Shaft ground to limit gages. 
(3) Drip Boxes large; provided with 
drain openings. 

(4) Radial Bearing free to move axi- 
ally, thus avoiding temperature strains. 

(3) Glands split horizontally. 

(0) Protecting Bushings renewable. 


For example, De Laval G, I and K Single Stage Double 


You can count on the performance of the De Laval 
Single Stage Centrifugal Pumps because they are pre- 
cision-made to high manufacturing standards and 
incorporate the many quality design features shown in 
the cross-section. 

They operate at high or low speeds, at high or low 


heads...with maximum efficiency. 
8 


Suction Pumps have a capacity range of 175 gpm to 
6,000 gpm, and heads to 300 feet. They are available in 
sizes ranging from 4” suction and 3” discharge to 14” 
suction and 12” discharge. Write for Bulletin 1002. 
DeLaval also furnishes larger centrifugals for capaci- 
ties up to 70,000 gpm. Bulletin 83-29R sent on request. 


2 EVENG Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
— i144 Nottingham Way, Trenton 2. Neu Jersey 
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W-K-M PROCESS VALVES 


FOR GASOLINE 
PLANT SERVICE 


When you figure that W-K-M Process Valves have 
metal-to-metal seals to provide complete safety 
under any conditions, that they permit full pipe- 
diameter flow without turbulence, that positive 
opening and closing are guaranteed by W-K-M’s 
exclusive Leverlock design, that they can be com- 
pletely overhauled with very little trouble while on 
the line, that they are available in any trim for 
any process service—high pressure hot or low pres- 
sure cold—it is no wonder that more and more 
gasoline plants and refineries are specifying 
W-K-M for the key jobs—ond some plants use 
them all the way through. Write for Bulletin 698 
for the complete data about these valves or ask for 
a W-K-M sales engineer to call 


At left is cutaway 
section of the 
WA-M Process 
Valve. Shown below 
is drawing of the 
exclusive W-K-M 
Leverlock mecha 
nism which guaran 
fees positive open 
ing and closing 
under all conditions 


W-K-M COMPANY 


P. O. BOX 2117 
2330 E. 8th St., Los Angeles, Calif. 


Export Office: 30 Rockefeller Plaza, New York, N. Y. 


HOUSTON 1, TEXAS 


These valves and 
those shown below 
are in a. gasoline 
plant in West Texas. 
Reading from left 
to right in above 
photo, the valves are 
in service on load- 
ing pumps handling 
butane. at 125 psi 
ga.. 85° F: gaso- 
line, 75 psi ga., 85° 
F; propane, 225 psi 
ga.. 85° F 


W-A-MI Valves on 
butane stock“tank 
at 125 psi, 80° F 
Four valves are 
used on each tank 
and there are ten 


tanks 


These valves pro 
vide reflux to pro 
pane tractionator 
They handle pro 
pane at 275 psi ga 


108° F 


These jacketed 
valves handte—ug_ 
stabilized gasoline 
at 550 psi ga., 260 
F. in deethanizer 


feed exchanger 












where THROUGHPUT IS HIGH 


nothing excels the 


Double-Deck FLOATING ROOF TANK 


Where filling and emptying are daily 
operations, the Graver Double-Deck Float- 
ing Roof tank is an essential investment. 
The double-deck roof floats directly on the 
liquid, preventing the formation of gasoline 
vapors, negating standing losses and min- 
imizing filling losses. It is especially ap- 
plicable to product storage areas at refin- 
eries, at product pipe line terminals and at 
barge-supplied terminals. 





It is also suitable for storage of sour crude 
where the danger of corrosion is ever pres- 
ent. Because the roof is everywhere in 
contact with the crude, the chance for the 
interaction of vapors and air is reduced and 
corrosion is minimized. For the ultimate in 
conservation tankage, specify the Graver 
Double-Deck. For further information, write 
for detailed brochure. 


GRAVER TANK & MFG. CO.[NC. 





East Chicago, Indiana 


NEW YORK + CHICAGO © PHILADELPHIA + ATLANTA «+ DETROIT 


CLEVELAND « PITTSBURGH *« HOUSTON «+ CATASAUQUA, PA. 
SAND SPRINGS, OKLA. * ODESSA, TEXAS « CASPER, WYO. 





CONSERVATION TANKS 


tn the petroleum and chemical industries 


if P; 


REDUCES DOWNTIME 


In any processing where cracking temperatures are 
approached, shorter residence time resulting from the 
use of higher average absorption rates, and the uni- 
form application of heat combine to minimize coil 
coking. Selas if p* has proved that process heaters 
can operate continuously for prolonged periods 
under these severe conditions without shutdowns 


for repairs or cleaning. cosmecuse 


HEAT INPUT 
Built around the Selas Gradiation Heater, with EVERY WHERE 


its uniform application of gas-fired radiant heat ALONG THE 

RADIANT 
along and around each tube, the Improved WAL 
Fluid Processing methods are in use for fluid 


outlet temperatures as high as 180O0°F. 
Selas Bulletin S-6.2 describes methods, 


equipment and other savings. Write 
for it today. 





“Improved Fluid Processing 


CORPORATION OF AMERICA vA y 
PHILADELPHIA 34, PENNSYLVANIA Y 


Heat Processing Engineers for Industry + Development + Design + Manufacture 
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Graphic control... for leading industries 





The well-established trend to centralized 


graphic instrumentation has brought with it 


many specific advantages to the operation of 


complex, modern processing units. And to 


realize most fully the potential advantages of 


improved efficiency, simpler supervision and 
better coordination, many leading companies 
have turned to Honeywell graphic control. 


Among the engineering, construction and 
producing organizations which use Honey 
well panels are some of the best-known names 
in their fields. The ever growing list includes 


C. F. Braun 

Catalytic Construction Co 
The Fluor Corporation Ltd. 
Foster Wheeler Corp. 

Gulf Oil Corporation 

Imperial Oil of Canada 

M. W. Kellogg 

The Lummus Co 

Pan-Am Southern 

Phillips Petroleum Co. 

The Refinery Engineering Co. 
Shell Oil Co 

Sinclair Refining Co. 
Socony-Vacuum Oil Co. 
Standard Oil Co. of California 
Standard Oil Co. of Indiana 


Standard Oil Co. of New Jersey 
The Texas Company 

Tide Water Associated Oil Company 
Union Oil Co. of California 


Reasons for acceptance 


Behind this industry-wide acceptance stand 
several definite reasons. First is system engi- 
neering ... by graphic panel specialists who 
translate process requirements into an inte- 
grated, harmonious design. Second is instru- 
mentation including a full line of 
Tel-O-Set miniature indicators, recorders and 
controllers, and ElectroniK instruments 
for supplementary recording, which enable 
Honeywell to satisfy the requirements of 
every phase of process control. And third is 
workmanship . . . skilled assembly in a manu- 
facturing department devoted exclusively to 
this work. 


Honeywell 


operation 


FUNCTIONAL DESIGN for maximum efficiency is the keynote of Honeywell graphic instrumentation. These 
typical panels show a few of the varied types which have been built for varied process applications 








FUNCTION-DESIGNED CONTROL for feed preparation 
unit, TCC unit and gas concentration unit is centralized 


on this Honeywell graphic panel 


supplemented by 


Electronih instruments on the console desk and on the 
board at the extreme left. 


graphic control ssmplifes 
of new Phillips TCC unit 


wont rwiu 


Purturrs PETROLEUM’S new unit at Okmulgee, 
Oklahoma is an outstanding example of skilled 
application of modern design. It is the first air-lift 
thermofor catalytic cracker to be equipped with 
full graphic control . . . which Honeywell designed 
and built for this exacting application. 


On a board 41 feet long and 7 feet high is concen- 
trated complete control instrumentation for guid- 
ing the operation of the 8,000-barrel-per-day TCC 
unit, fired preheater, flash drum, vacuum still, and 
gas concentration unit. The variety of instrumen- 
tation illustrates the versatility of Honeywell 
graphic control. Included are Tel-O-Set Indicators 
and Recorders for critical flows, differential pres- 
sures, liquid levels and temperatures throughout 
the unit. Installed directly in the process diagram, 
these miniature instruments give operators accu- 
rate, conveniently-read facts on each variable. 


BROWN 


Supplementing the graphic instrumentation fs a 
group of multi-point ElectroniK instruments which 
provide detailed recording of vital temperatures, 
and a console-mounted ElectroniK Precision Indi- 
cator with which operators can spot-check addi- 
tional temperature points. 


Honeywell engineering combines all these elements 
into a harmonious, attractive design that affords 
. simplifies training 
of personnel . . . facilitates start-up and emergency 
process control. 

Your local Honeywell engineering representative 
will be glad to discuss graphic control for your own 


maximum ease of operation . 


processes. Call him today . . . he is as near as your 
phone. 

MINNEAPOLIS-HONFYWELL REGULATOR Co., 
Industrial Division, 4498 Wayne Ave., Philadel- 


phia 44, Pa. 


@ REFERENCE DATA: Write for Composite Catalog No. 5000 for a brief description of the complete Honeywell line 


Honeywell 


(INSTRUMENTS 


Fiat we Couctiols. 





vo “ae ‘ 
at: 








oréit \ sali 
we {wer 


ETHAN 
{rome 


sn'sa”""-U BUTANE 


























Yor tield Processing, Natural Gas and 
&, & Gas Planis ORBIT FORGED STEEL LP GAS VALVES 


- are available in sizes: 1°, 142”, 2”, 242”, 3” and 4”. ASA 
BRAC "gt Vea® Ratings 150 Ib. Class to and including ASA 2500 Ib. Class; 


WES 
‘gat coe®) aty too? Screw and Flanged Ends. Maximum Rated Working 


ag? we Temperature 250° Fahrenheit. 


wero” \ORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLA. 
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The Mail Box 


A Great Author Is Grateful 


Dear Sir: 

1 am truly grateful for the recep- 
tion granted this series (“Thermal In- 
sulation for Industrial Requirements” ) 
by so many interested parties. From 
this response I believe that this series 
will provide needed guidance for 
many from whom we will never hear. 
in addition to those who have been 
kind enough to express themselves. 

A total of 322 individual requests 
have been received from United States, 
Canada, Great Britain, Netherlands 
and Australia. 

As to the stimulation indicated by 
the response, many compliments have 
been This. of course, is a 
wonderful means of tickling our 
vanity. but is not conducive to recon- 
struction of our thinking. I have been 
hoping that someone would take issue 
with certain statements in order that 
I might get a more representative re- 
action. Perhaps this will develop 
when I am privileged to meet some of 


received. 


them face to face. 


Ray Thomas, Staff Engineer 
Carbide and Carbon 
Chemicals Company 
South Charleston 3. W. Va. 


Editor's Note: /n excess of 
the reprints of this 10-part series 
(48 pages total) have been sold. We 
have only 445 copies remaining. 
The price is $1.00 each. Please ad 
dress your request to the Reprint 
Editor and pleese remit with order. 


1000 of 


Calling the Shot 


Dear Sir: 

Coincidental with the receipt of the 
April Issue of PeTroLeum REeFiner, 
which contained the article on our 
prepared drill plan of a fire on C-12 
stabilizer reboiler No. 2 cracking unit, 
the C-12 stabilizer 
Dam- 
shot 


fire on 
No. 2 cracking 
slight. but 
was somewhat disturbing. 


we had a 
reboiler unit. 
age was calling the 

We appreciate the publicity given 
to our emergency organization. Work- 
ing with Al Reese in preparation of 
this material was a pleasure. 


Pan American Refining Corp.. 
H. B. Williams, Director. 
Safety and Fire Protection 
Texas City, Texas. 


Your observations and views on 
timely topics of interest to those in 
the processing industry are invited by 
the editors. 


July, 1953 Gulf Publishing ( 
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HANDLE 


THREE-TON LOAD 


With One Kend la our Pocker... 
Use CLARK AOWAWORKKEKS : 


CAN'T YOU JUST PICTURE THIS MAN 
trying to pull this load with an old-fashioned 
manual hand truck! It’s a cinch he wouldn’t have 
a smile on his face—there’d be sweat and strain, 
because those transmission housings weigh pretty 
near three tons! 


As a matter of fact, his boss is even happier. 
That POWRWORKER pallet truck has taken the 
muscle work out of the job, turned a tired worker 
into the smiling chap you see here. Furthermore, 
this employee is now doing twice the work he 
accomplished manually. No labor problem here! 
And the boss gets more effective use of his storage 
space, because the compact little POWRWORKER 
thrives on narrow aisles and low-load floors. 


Not to mention the fact that the POWR.- 
WORKER is tailor-made for tight budgets. 
Big-truck benefits at small-truck cost which 
means that nobody need deny himself the money- 
saving advantages of mechanized handling. Pound 
for pound, dollar for dollar, you can’t beat the 
value in CLARK’S POWRWORKER Line. 


Get the facts from your 

nearby CLARK Dealer (look 

under ‘““Trucks Industrial’’, in 

the Yellow Pages of your phone 

book) or use the coupon below 
EQUIPMENT 


CLARK 


AND POWERED HAND TRUCKS 





—— 








CLARK Electric Powered Fork Trucks 
Capacities from 1000 to 7000 Ib 





CLARK Gas Powered Fork Trucks 
Capacities from 1000 to 15,000 Ib 


ELECTRIC, GAS, DIESEL, LP. GAS 


FORK TRUCKS 


INDUSTRIAL TOWING TRACTORS 


(INDUSTRIAL TRUCK DIVISION - CLARK EQUIPMENT COMPANY - BATTLE CREEK 16) MICHIGAN 


Please send 


C) POWRW ORKER literature 


C-) Hove representative call 


© Material Hondling News 


Nome 
Firm Name 
Address 


CLARK Attachments 


22 basic models AUTHORIZE 


Publication 
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Which mixer is best 
for YOUR big tanks? 


Che bigger the tank, the more economical 
it is to choose mixers closely matched to 
your needs. 

You want just enough power to give 
you rapid, thorough tank turnover—but 
no wasted HP. 

That's why each of the LIGHTNIN Mix- 
ers shown above is supplied in nine sizes, 
from 1 to 25 HP. 

Your operating conditions may call for 
any of four standard LIGHTNIN § stuffing 
boxes, or either of two standard mechan- 
ical shaft seals. In any case, the type you 
need is available and has been proved in 
use. 

Years of trouble-free maintenance may 
depend on your choice of a motor. With 
LIGHTNIN Mixers, you can choose from 
four standard foot-mounted motor types, 
three standard flange-mounted types, or a 


wide range of special motors. All are 
fully guaranteed. 

If materials are a problem, you can have 
the mixer’s wetted parts in Carbon Steel, 
Types 304 and 316 Stainless, Everdur 
Bronze, Monel, Nickel, Hastelloy B or C, 
or any other commercially available alloy 
or metal, and with rubber, lead or other 
types of covering. 

Finally, the LIGHTNIN guarantee pro- 
tects you two ways: against mechanical 
failure; against process failure. Every 
LIGHTNIN is guaranteed to do the job for 
which it is recommended, or your money 
back. 

If you're thinking about mixing or 
blending in big tanks, ask your nearby 
LIGHTNIN man to give you the facts. You 
can get started now, without any obliga- 
tion, if you call him today. 


“Lightnin Mixers 


MIXING EQUIPMENT Co., Inc. 


164 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


[_] DH-50 Laboratory Mixers 

C] B-75 Portable Mixers (electric 
and air driven) 

C] B-102 Top Entering Mixers 
(turbine and paddle types) 

[] 8-103 Top Entering Mixers 
(propeller type) 

[ ] B-104 Side Entering Mixers 

[_] 8-106 Condensed Catalog 
(complete line) 


Cj B-107 Mixing Dota Sheet City 


Name 


Company 


Address 





Please send me the catalogs checked at left. 


Title 


EASIEST REPACKING EVER... with 
either type, tank shutoff is actuated 
by turning these easy-to-get-at han- 
dies, for repacking with full head of 
liquid in tank. 


FOR PETROCHEMICAL MIXING, 
hydrogenctions, solids suspensions, 
high-efficiency stripping operations, 
LIGHTNIN turbine mixers offer com- 
plete adaptability. Sizes 1 to 500 HP. 


FOR CAUSTIC TREATING, feed 
water treating, preparing specialties, 
and dozens of other jobs, you can 
standardize on LIGHTNIN Portable 
Mixers. Thirty models. Sizes Ye to 3 HP. 











The Look Box for July 


HIGHER | 


postings made in June pro 


S. crude price 


Opportunity for 


Better Position vide opportunity for the in 
dustry to improve its eco 
nomic situation, but care must be exercised to pre 
vent overproduction from endangering that position 
he increase was badly needed by crude pro 
ducers to help offset the inflated cost of finding 
and developing of oil reserves, but it came at a 
time when ample supplies did not seem to point to 
higher postings. Whether this necessary hike can 
prove permanent depends on immediate future levels 
of producing, importing, and refining operations 
lhis vear, supply has outstripped demand. During 
S. production of crude and 


gas liquids increased 6.2 


the first five months, U 
natural percent over the 
1952 level, and crude imports have been 24.3 percent 
higher. On the other hand, indicated demand for oils 
has risen only 5.9 percent over last year’s rate 

lhe result of this apparent imbalance ts the buildup 
of stocks. Crude inventories as of June 20 amounted 
more than 6! million 


to 278! million barrels, 


greater than at the year’s outset. This accumulation 
of crude occurred despite near-record refinery op 
erations 

Refining activity has been especially high this 
month, and has resulted in increased gasoline and dis 
tillate fuel production. Consequently, gasoline stocks 
have not been dropped as rapidly as is normal for the 
season and distillate stocks are growing faster than 
would be normally expected. If this continues, it is 
possible that the industry would enter the winter sea 
son with too much gasoline and fuel oil in its tanks 


MANAGEMENT is becom 
On vs. Off ing increasingly aware that 

} - ) oble of 
The Job Safety ‘" rem 


by making the job as safe as possible 


personnel 
safety cannot be il swered 

The company whose employe is injured off the 
job loses as much productivity—and is sometimes 


just as liable financially——as if the mishap occurred 
on the job, and there is a multitude of figures to 
demonstrate that off-job : happen with 
vreater trequency 
I. Du Pont found that more of its workers 


were injured off the job in January than were hurt 


1 Gulf Publishing Company Pul 


Petroleum Refiner 


on the job during the whole of 1952. In all Du Pont 
plants 144 were hurt away from work during Janu 
ary, Whereas lost-time accidents for all of 1952 at 
work came to only 86, This indicates that, due 
principally to auto accidents, Du Pont’s workers 
are from 10 to 14 times safer on the job than oft 

\t first glance these figures seem to contradict 
the long-held theory that a man who ts safety con 
scious on the job will be safety conscious off the 
job, but another look at the figures weakens this 
conclusion, Even with this high accident frequency 
Du Pont’s emploves were safer off the job than 
the average tor the industry, and the average tor 
the industry was better than for the public at large 

It is possible that the answer to round-the-clock 
will entail 


well-being of people—when it is found 


entirely separate approaches to the problem ot 


on 1ob safety vs. off rob safety 


. . rH RAPIDLY increasing 
Mixed Blessing and widespread use of oil 


burners for home heating 1s 


For Industry 


proving to be a mixed bless 


ing to the oil business. Uncertain production ot 


coal tempted many home-owners to switch to oil 


for heating purposes. This quick switchover in 


public opinion was a resounding victory for onl 
over coal and opened a tremendous new market 


But the worm in the apple has again raised his 


persistent head 


First was the severe winter of 1948 when a 


great number of ot] furnaces had been installed 
and the oil industry couldn't meet the demand tor 
heating oil. There was a yreat undercurrent seeth 
ing of resentment which many oil company execu 


tives felt would result in federal regulation oft 
the industry. To forestall such calamitous legis 


lation, shoulders were put to the wheel and en 


gineers prodded to expand production of heating 
oil immediately. Their efforts were highly success 


ful and during the ensuing three vears, everyone 


had plet t\ of heating oil 


ie or ind ftrightening bugaboo ha 
! 


the oil industry finds itself 


vyeared to vhly seasonal economy. Refineries 


v 
must run w open (and often uneconomicalls 


i| requirements in the winter 


to mee 





with new DuPont Fuel Oil Additive No. 2 


RETARDS RESIDUE FORMATION—The sta- 
bilizing properties of Du Pont Fuel Oil Addi- 
tive No. 2 are effective in reducing the rate of in- 


soluble residue formation in distillate fuel oils. 


REDUCES PARTICLE SIZE—When insolu- 
ble residues are formed, Fuel Oil Additive No. 2 
acts as a dispersant to reduce the particle size of 
these residues. As a result of the combined dis- 
persant and stabilizing properties, clogging of 
filters and nozzles can be practically eliminated 


through the use of this new additive. 


REDUCES RUST —In storage tests, drums con- 
taining unstabilized fuel oil for periods up to % 
74 months showed considerable rusting on the ” 
interior above the liquid level line. In drums 
containing the same oil stabilized with Fuel Oil 
Additive No. 2 during equal storage periods, 


this rusting was greatly reduced. 


SAMPLES AND LITERATURE—Ask any Du Pont 
Petroleum Chemicals Division representative or 
district office for samples and a descriptive 
Better Things for Better Living booklet on Fuel Oil Additive No. 2. 

« « « through Chemistry 


Petroleum Chemicals 


#46 uv 5 at oF 


E.1.DU PONT DE NEMOURS & COMPANY (INC.) District { 


Petroleum Chemicals Division @ Wilmington 98 Delaware Offices ( ba 
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and then idle part of their equipment during the 
summer. A recent forecast by PAD indicates a 
drop in demand of 937,000 barrels daily for all oil 
This is roughly 13 


products east of California 
and is due 


percent of the total refining capacity 
to drop off in heating oil demand 


Two possible solutions suggest themselves 
First, process heating oil to more saleable prod 


ucts. Insofar as economically possible, that 1s now 
being done. Perhaps more research dollars should 
go into this field. Second, increase heating oil 


storage capacity at both the consumer and pro 


ducer leveling out summer-winter pro 


duction differences 


thereby 
Last year was a banner period 
for tank manufacturers selling to the producer 
But the consumers aren't convinced and a hard 
hitting and convincing public relations program 
is in order by refiners. 

The two limits to the problem are catastrophi 

produce too little and face government regula 
tion, produce too much and lose your shirt. As in 
the case of many other equally serious problems 


that have faced it, the oi] industry will find the 


' 


answers. Petroleum is l’rogressive 


WHATEVER DOUBT 


holds up the government in 


No Doubt About 
Rubber’s Stand 


disposing of synthetic rubber 
plants is certainly not pres 
ent in the minds of rubber company executives 
Putting the case of the industry to the House 
\rmed Services Committee, John L, Collyer, presi 
dent of The B. F. Goodrich Company, said that 
“Congress should recognize that government own 
ership and operation of these plants means the 
socialization of the man-made rubber producing 
industry in the United States and the abandon 
ment of competition among privately owned com 
panies which has made possible our country’s great 
economic progress.” 

He stated turther that “a bill now before your 
committee (the Shaffer bill) provides a reasonable 
and practical procedure and program for achie\ 
ing, in the public interest, a progressive, privately 
owned competitive synthetic rubber industry 

“Tt is our firm conviction that competition in 
the production and sale of all types of man-made 
rubbers will be in the interest of our present 
and future national security and in the long 
range interest of our people to an extent which 
would never be possible under continued govern 
ment ownership and operation of the production 
facilities.” 

For an engineer’s eye view of the price the 
government should set on its rubber facilities, 
take a look 
Rubber Plants” on page 113 of this issue 


at “The Selling Price of Syntheti 


A Gulf Publishing Company Publication 


DON S. RAWLINGS, JR., 


chemical engineering graduate 


Petrochemical 
Editor— of the University of Texas, 
has jomed the Perroteum 
REFINER editorial staff to head up the Petrochemicals 
Department. Don is well-fitted to direct the REFINER’s 
ever-increasing coverage of this important. field 
Since graduation in 
1948 he has served as 
an engineer with a 
large southwestern 
instal 
N ex hes 
Products 
Port 


petrochemical 
lation, the 
Butane 
Company at 
Neches, Texas 
In the performance 
of his engineering 
duties at Neches, Don 
established a consid 
erable reputation for 
his work in conven 
tional and extractive 
Rawlings 
distillation and de 
hydrogenation. Moving up rapidly 
Don held successively the titles of junior 
assistant process engineer, and process 
engineer. His numerous and highly varied assign 
ments gave him first hand working knowledge and 


experience with process design, economic evalua 


through the 
ranks 


engineel 


tions and operations, 

According to the PerroteumM Reriner’s Editorial 
Director Dr. John McKetta, the addition of Rawlings 
will make possible even greater coverage of the petro 
chemicals field, in which the Reriner has long held 
the unchallenged leadership. Many of the Reriner’s 
long range petrochemical plans are still labeled “con 
fidential,” but it certainly is no seeret that petro 
chemical operators throughout the country can « Xpect 
to see a lot of Don Rawlings in the next few months 
as he widens his cirele of friends. His first assign 
ment will be the planning of the Petrochemical Special 
Issue which ts scheduled for November and is an 
other REFINER first in the technical publishing field 

Publisher Ray L. Dudley had this to sav: “The 
quality of PerroLeuM Reriner is a tradition that 
has been established through 35 years of service to 
subscribers throughout the world. Rawlings’ pet 
sonality and wealth of valuable experience suit him 
admirably for his part in the maintenance of this 
tradition. | know our many friends will join us in 
welcoming Don to the staff.” 


The new Administration is deserving of patience 
and cooperation from everyone, business men in 
particular. If on the contrary the latter, with a long 
sought business type of administration in office, place 
their own selfish interests ahead of the country's they 
can look forward to little help from this or future 
administrations and will deserve less 

GrOoRGE V. Honiton 
Chairman of the Board, 
Socony-Vacuum Oil Company, In 





phe goous 
Fast] 


T UBES SWEPT CLEAR of the toughest coke with the irresist- 
able speed of a bulldozer through brush. Through tube 
after tube, without let-down, the self-feeding cutter head 
smashes the coke and shoves it out, backed by the power- 
ful drive of the famous Lagonda 1100 Series motor with 
its ball thrust bearings front and rear, and its exclusive 
front end lubrication. Here’s a combination that is both 
enduring and fast. 

Fast, too, in getting to the job. Let a customer tell what 
he thinks of Lagonda deliveries: “This is a note of 
appreciation for the very fine service you rendered us on 
our recent order. It was received yesterday, well ahead 
of schedule. Thanks a lot.” 

When you need tube cleaning, you want speed. Call your 
local Elliott-Lagonda representative, or Elliott Com- 
pany, Springfield, Ohio. 


ELLIOTT 


LAGONDA DIVISION, SPRINGFIELD, OHIO 


HERE'S VALUABLE TUBE CLEANING DATA. 


Bulletin Y-34 is crammed with 
facts on cutting down time in 
cleaning still tubes, On request. 


AUTOMATIC SIGHT FEED LUBRICA- FOOT-OPERATED THROTTLE VALVE CATALYST CLEANER. Removes spent HANDHOLE SEAT GRINDER. A pre- 
TOR for pressure service. When enables operator to handle tube catalyst from tubes, without per- cision tool for grinding handhole 
pressure is on, lubrication starts cleaner with both hands, control- _mitting its escape. Also good in seats flat. Can save its cost on one 
When pressure is shut off, lubrica ling pressure with his foot, like an —_ removing fly ash from the tubes of | job. Driven by air motor (electric 
tion stops. Simple and positive auto accelerator air preheaters motor optional) 
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LEGENO 
or Ges felds 
Refining Copac:ty 
Pipeune 
Gos Pipeline 
Proposed Ges Pipenre 
Refined Products Piegiing 
Petrochemica! Plant Areg. upper numere! indicates number of plants 


© ousords of BOS) Dey 


nd lower numeral! indicates number of petrochemice! plents now 
Operating on nature! gas ree moterieis 

Distribution points for petrochemicgis .4 4 , principal ares which 
will De entadiened once pipelines are constructed including 
Serme end Montrose 
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we eo 


is Canada Going in Petrochemicals ? 


These petrochemicals from natural gas show 


strong market potential: 


¢ Ammonia 


* Ethane-Ethylene Products 


Eugene F. Gibbons, 
D r Industr 


r 


ALBERTA CAN BE called the 
petrochemical capital of Canada. 
Though this province is relatively dis 
markets. 
reserves 


tant from large 
with the 
of natural gas found there. it 
likely that market difficulties will be 


overcome as gas transmission lines are 


consuming 


large and vrowing 


seems 


constructed. Sufficient petrochemical 
markets are developing or are ex 
pected to develop as a result of nat- 
Alberta. The 


ural gas discoveries in 


Tal 


° Acetylene 


Petroleum and Natural Gas Conserva 
tion Board, operating under the juris 
diction of the Alberta Legislature. esti 
Alberta’s gas 6.8 
trillion cubic feet of which 6.5 trillion 


mates reserves at 
cubie feet are required for the prov 
This esti 
mate is well below several independ 


ince s future requirements 
ent appraisals which place the reserves 
at around 9 trillion cubic feet. 

To overcome the distant marketing 
problems. a $260 to $270 million nat 


Alberta 
and Quebec (including Toronto. south 
ern Ontario, Ottawa and Montreal) is 


ural gas pipeline. connecting 


expected to be under construction by 
1953. Westeoast Transmis 
sion Company ts U. S. li 
pipe natural from the 
field in northern British 
Alberta to Washington 
Vancouver, B. ©. A 
proposed line in the Great Lakes 
offer market 


summer. 
seeking a 
cense to vas 
Peace Rivet 
Columbia and 
and Oregon. via 


region would another 








shapes up something like this: 
Eastern markets—excellent 
Midwest—favorable 
West—limited 





THE PICTURE as far as petrochemicals-from-natural-gas is concerned, 








outlet for Canadian natural gas. The 
line proposed by Western Pipe Line 
would swing south through the U.S 
How 
ever, the Canadian government prefers 
that the line extend from Alberta to 
W innipe then to | S. markets 
around St Paul. Minnesota This 
would insure a “Canada-first” policy 

Therefore the 
petrochemicals-from-natural gas is 
something like 
excellent: mid 


Vost 


pe troleum 


then north to Ontario at Sarnia 


pieture, as far as 
concerned shapes up 
this 


vest 


eastern markets 
favorable west limited 
markets for 
products are established in 
the east, and it likely that the 
petrochemical market will follow the 


of Canada’s 
already 
SC CTIS 
patterns set by its petroleum brothers 


Sarnia is considered to be the refin 
ing center of Canada, thus petroleum 
products markets are already estab 
lished in the Great Lakes region. The 
west is the big question mark at pres 
ent. Certainly it offers 


a market of Alberta 


petro hemicals, but 


proximity for 
natural gas and 
location appar 
ently is not the governing factor where 
marketing is concerned 
Marketing Significance to Alberta 
Table 1 lists 15 types of petro- 
chemicals which can be made from 
natural gas, or liquid hydrocarbon raw 
materials. However, this table lists the 
market potential to Alberta of petro 
chemicals which are made only from 
natural gas. Therefore. the 
cautioned that 
listed in the table is classified as a poor 
market risk, the view is based only on 
the fact that the product is not suit 
able for production from natural gas 
For instance, carbon blacks are listed 
as poor market risks, 
inefficient yields from natural gas as 
material. Carbon blacks do 
have a market in Canada, but 


their principle raw material is liquid 


reader is 


where a ¢ ompound 


considering the 


the raw 


good 


oil hy droe arbons 

As seen from Table |. there are 
three mayor petrochemical products 
which show a strong potential market 
for Alberta and Canada—synthetic 
ammonia, acetylene, and ethane- 


ethylene produc ts. 


SyxTHETIC AMMONIA: Natural gas 
has become increasingly popular as a 
source of hydrogen for synthetic am 
monia. In the post-war period the fer 
tilizer industry has taken up the slack 


‘H) 


created by the need for ammonia de- 
rivatives in explosives, and the market 
has remained strong. The synthetic 
ammonia plant in Calgary. built by 
government during the 
war and Consolidated 
Mining and Smelting Company, was 
the first industrial plant in Alberta to 
mate- 


the Canadian 


now ow ned by 


use natural gas as a basic raw 


rial. Should a demand develop for 


urea. either as a fertilizer. as an ani 





Canada presently bases her 
synthetic rubber production on 
refinery gases; however, as needs 
increase, it may very well be that 
alternative sources of C, hydro- 
carbons will have to be found. 











making 
this could ab 


sorb a large production of ammonia 


mal nutrient. or in urea- 


formaldehyde plastics, 


Urea synthesis would also utilize large 
quantities of the carbon dioxide now 
being produced as a by-product of the 
ammonia process, 

ACETYLENE: 
ducing acetylene from natural gas 
i(Schoch, Sachsse. and Wulff) are com- 
paratively new, but if they develop as 


The processes for pro- 


well as early results indicate it is 
likely that even for the small produc- 
tion in Alberta these hydrocarbon 
processes will eventually replace the 
older carbide process, because of in- 
trinsic economies, Large scale produc = 
tion of acetylene would have to be 
based on its value as an organic build- 
ing block. Prospects of such develop- 
ment in Alberta are excellent. 
ETHANE-ETHYLENE Propucts: Ethy- 
lene. as has been reported many times. 


building block for a host 


is the basic 


TABLE 1 


Market Outlook of Alberta's Petrochem- 
icals-from-Natural Gas 


Poor Market 
Potential 


Favorable Market 
Potential 


Streng Market 
Potential 


Formaldeh yde Carbon Blacks* 
Hydrogen C vanicde Svathetic Fuels* 
Butane-Butylenes Nitroparaffins 
Butadine Helium 
Oxygenated Organx Carbon 
Compounds Carbon Dioxide 
Sulfur’ Nitrogen 


yversion from synthetic methanol 
mmediate market. Slightly more long-range than 
1 the alegory 

a imited scale 


ud hydro } 


arbon raw materials more suttable 


of other chemicals. including ethy! al 
cohol. ethylene oxide. ethylene cyano- 
hydrin, polyethylene, ethylene elycol. 


ethanolamine, vinyl chloride. tetra- 
ethyl lead, and styrene. Ethylene pro- 
duction is a good index of the status 
of the synthetic organic industry. The 
petrochemical industry located in east- 
ern Canada derives ethylene from re 
finery gases; a petrochemical industry 
in western Canada would undoubtedly 
use natural gas as the basic raw ma 
terial. 

Some of the products derived from 
ethylene that might have an immediate 
market in Canada are polythylene. 
ethanolamine and Mar 


kets for some of its other products 


refrigerants. 


will develop with the general indus 
trial growth of petrochemicals. 
With increasing quantities of ethane 
available from gas processing plants. 
there may be an increased usage of 
ethane in partial oxidation and sub 
stitution type reactions. However, in 
many cases, the alternative path of a 
preliminary dehydrogenation to ethy 
lene followed by an addition reaction 


may prove to be more practical 


Promising Outlook 


The following five petrochemical 
classifications have a favorable market 


outlook: 


VMetHano.: Format. 
conditions in 
that it is 
used 


SYNTHETIE 
pEHYDE: The climatic 
western Canada are 
doubtful that 
successfully in large quantities as an 
antifreeze. The 
methanol is for conversion to formal- 
dehyde. A market for the latter rests 
on two possible prospects: the large 


such 
methanol can be 


other large use for 


scale local production of plastics, par- 
ticularly of the urea-formaldehyde 
type; or, in case of war, production 
of explosives using formaldehyde in 
the manufacture of pentaerythritol and 
hexamthylene-tetramine. 


Hyprocen Cyanipe: HCN is primar- 
ily useful as a chemical intermediate 
in the synthesis of acrylic resins, plexi- 
glas. and orlon (via acrylonitrile). Its 
large-scale production in Alberta 
would have to accompany further de- 
velopment of a plastic and synthetic 
fiber industry. Alberta already has a 
start in that direction and the long- 
range outlook for the development of 
related HCN 


cidely 


industries using is de- 


favorable. 


Bu TANE-BUTYLENES-BUTADIENE: The 
synthetic rubber industry is continuing 
to use large quantities of butane from 
natural amounting to some 200 


vas, 


® See Canada page % 
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YOU CAN 
STOP 


liquid 
carry-over 


in processing 


vessels 
WITH 


METEX 


MIST ELIMINATORS 


= 
—_—— 
_———.. 


The unusually high efficiency with which these knitted wire mesh units 


remove the liquid entrainment that occurs in a wide variety of refining 


and processing operations has enabled engineers to: 


1. Improve product quality and elimi- 
mate reruns, 


subse- 


2. Prevent contamination in 
quent operations. 


3. Recover valuable products previ- 
ously lost. 


4. Operate existing equipment at 
higher capacities. 


5. Design new equipment with smaller 
dimensions. 


6, Achieve more economical process- 
ing of lower grade materials. 

7. Secure longer “on-stream” periods 
by removing corrosive liquids. 

8, Prevent air pollution by objection- 
able liquids. 


METEX Mist Eliminators can be used wherever the problem of liquid 
entrainment exists. By effecting complete removal of liquids, Mist Elim- 
inators contribute to more efficient and economical processing in such 


vessels as: 
VACUUM PIPE STILLS 
FRACTIONATING TOWERS 
KNOCK-OUT DRUMS 


EVAPORATORS 
ABSORBERS 
SCRUBBERS 


COMPRESSORS 
SEPARATORS 
STEAM DRUMS 


Get the full facts on METEX Mist Eliminators 


Write for bulletins giving detailed information — including limiting 
velocities, pressure drop, efficiencies, etc. 
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METAL TEXTILE CORPORATION 





KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY — 


Main Office & Plant, Roselle, New Jersey 


Canadian Plant, Hamilton, Ont. “<= 


Pads of Knitted Wire Mesh 
Wipe Out Liquid Entrainment 


Pads of uniform density, made from 


multiple layers of knitted wire mesh, 


have proved exceptionally effective in 
removing liquid entrammment trom gases 
in a wide range of refining and process 
perations 

inside a_ vessel 


The pad Is place l 


above the liquid level Its construction 


provides a multiplicity of unaligned, 


asymmetrical openings with unusually 


large wire-surface area. It is impossible 
r a gas to pass through the pad with 
ontinually changing direction; yet 
high free volume—97 to 98%—mini 


mizes restriction and pressure droy 


Method of Operation 

















When a gas is generated m or passes 


through a liquid (1), it carries with it, 
as it bursts from the liquid surtace (2), 
droplets of entrained 


a fine spray ot 


liquid. These droplets are carried up 
ward by the rising gas stream (3) 

As the gas passes through the pad, 
the droplets impinge on the extensive 
wire surface (125 square teet of area per 
The droplets 


cubic toot of pad volume) 


< valesce on the wire Surtace to torm 


large drops of liquid which break away 
mesh and fall back 


stream. The gas (5) 


(4) trom the wire 
against the was 
liquid entrain 


passes ot treed trom 


ment 
Availability 


The pads hic at kt wn as 
METEX Mist Eliminators, are 
by Metal 
iret 


Livine 


made 
Fextile Corporation, 633 East 
Avenue, Roselle, N. J]. A bulletin 
detailed information ts available 


my othe 


manutactu 
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WHO'S Building .. . 


BEFORE 


AFTER 


Period of 15-weeks work makes a difference at Kwinana refinery project, Fremantle, Australia 


Good Progress Reported on Anglo-lranian's 


60,000-Barrel Refinery in Western Australia 


e permanent 
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October ner han 
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1955 Completion ’ 
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Four Major Refining Projects 
Head ODM Fast Tax Write-Offs 
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This gas processing plant is operating \ 





There is only one, and he is 


CS HOME ASLEEP! 


In this self-sufficient plant the ‘Operators’? are built into the 

plant a human operator is required only for loading products 

and routine maintenance. During the night unusual changes in pres 

sures or levels cause the warning ringing of the bedside telephone of the 
resident operator, 

The plant, operating in the Ropes Field of Hockley County, West Texas, is 
designed to compress and dehydrate 4 million cubie feet of fas per day, extract 
67 of the propane, and produce three liquid produets totaling 35,000 gallons 
per day. 

The special features to reduce operating costs and minimize capital invest 
ment without sacrifice of propane recovery, safety or 
continuity of operation were developed by HUDSON 
in collaboration with the engineers of Honolulu Oil 
Corporation to solve the problem of economically 


processing small quantities of rich gas. 


HUDSON 


ENGINEERING CORPORATION 


cia Np FAIRVIEW STATION ® HOUSTON, TEXAS 









Canada’s Petrochemical Outlook 
Tied in with Natural Gas Supply 


® CONTINUED FROM PAGE 9% 


million yearly since 1950 
Butadiene from natural gas and petro 


than from 


gallons 


leum sources is less costly 
In the U. S.. 


refinery 


ethyl alcohol butadiene 


is made chiefly from gases 


produced in conjunction with catalytic 
cracking operations. Canada, likewise, 
bases her synthetic rubber production 
on refinery However, as Cana 


gases 





To overcome the distant mar- 
keting problems, a $270 million 
natural gas pipe line, connecting 
Alberta and Quebec is expected 
to be under construction by sum- 
mer, 1953. 











dian needs increase it may very well 
be that alternative sources of C, hydro 
carbons will have to be found. In that 
case the establishment of a synthetic 


Alberta. 


styrene from petroleum, carbon black 


rubber industry in based on 
from oil or natural gas. and butadiene 


from butane. would be a logical de 


velopment 


COMPOL NDS 
ketones, 
and alcohols obtainable by the partial 


OXYGENATED ORGANIC 


The various aldehydes, acids 


oxidation of butane, are used pri 


marily as chemical intermediates 
Canadian Chemical Company's plant 
at kdmonton, Alberta. is to emphasize 
the production of acetic acid by a par 
tial 


will then be used for making cellulose 


oxidation process, and the acid 
acetate from wood pulp which is to be 
shipped from British Columbia. The 
fact that a synthetic fiber plant of this 
type can be profitably located in Al 
berta is a most encouraging sign on 


the marketing scene 


PETROCHEMI 
Hy drogen 


NON Hypro¢ ARBON 


CALS, SULFUR sulfide in 
cases be 
marketed 
The market for sulfur in western Can 


limited, and high trans 


natural gas certain 


may im 


profitably extracted and 


ada is rather 
portation costs would probably rule 


out any eastern Canadian markets 
expectation of higher 


Alberta sulfur should be 


able to compete on the Canadian Pa 


However, with 


sulfur prices, 


cifte Coast and possibly in the Amet 


ican Pacific northwest 


Doubtful Outlook 


classifications 


of petrochemicals from natural gas do 


following seven 


not stand to fare so well on the Cana- 
dian market: 


Buack: Channel Black. 


Since initial investment costs for plants 


CARBON 


are comparatively low, and since the 
Canadian market must be met by im- 
portation, there has been considerable 
interest in the production of carbon 
black from Alberta natural gas. How- 
ever, several factors militate against 
the immediate establishment of a chan- 
nel black industry in Alberta, 
cially the long freight haul to eastern 
Canadian markets, the severe climatic 


espe 


conditions which require sturdier plant 
construction than American plants in 
Texas. and the uncertain future of 
natural rubber. In addition, the policy 
of the Alberta Government. 
operates through the Petroleum 
Natural Gas Conservation Board. must 


whic h 
and 


be taken into account. The board. it is 
believed, takes a view that the channel 
process with its low conversion effi- 
ciency (3 to 5 percent of theoretical) 
does not represent efficient utilization 


of the gas. 


Blacks. com 
ments made about black ap 
ply here also, although the higher con 


The 


channel 


Furnace general 


version efficiencies (30 to 40 percent 
of theoretical) suggest that the furnace 
be favorably looked 
For 
needs in 


pro esses would 
upon by the Conservation Board 
supplying synthetic rubber 
eastern Canada, oil blacks produced 
on the scene would probably hold an 
Cabot Carbon 
million oil 
black plant at Sarnia. Ontario. tends 


to confirm this belief 


economic advantage. 


Company's $2 furnace- 


SyxtHetTic Fuets: The Fischer 
lropsch process appears to be one of 
the “long-term” solutions to the prob- 
lem of liquid fuels. Prior to the dis 
covery of oil at Leduc. Alberta. in 
1947, the larger oil companies operat- 
ing within the province were consider 
ing the possibilities of producing syn- 
thetic oil from 
seems unlikely 

success in oil exploration, that syn- 


natural gas. It now 


in view of the present 
thetic plants will be required in Al 
berta for many years unless needed to 
meet a national emergency 

PROPANE-PROPYLENE: There is at 
present no large market in Alberta for 
propylenes or products derived from 
propylene. There is, however, the pos 
sibility of producing high value prod- 
ucts from propylene which could com- 


pete favorably in the eastern Canadian 
market. Although ethylene may be 
produced from propane, a much larger 
source is the ethane fraction of natural 
gas. 

NiTROPARAFFINS: Commercial quan- 
tities of these petrochemicals-from- 
natural gas have only 
made available, and the market is not 
completely developed. Nonetheless. 
while both low cost propane and low 
ammonia 


rec ently been 


nitric acid (from the 
plant in Calgary) are available in Al- 
berta. it is believed that the Canadian 
market for nitroparaffins is too small 
for commercial exploitation. 


cost 


Hevitm: Approximately 1.5 percent 
of helium exists in natural 
Alberta’s natural gas 
than and 
warrant commercial 


gases in 
American fields. 
is considerably less these 
therefore do not 


production at this time. 


CarBon Dioxipe: Even in the case 
of gas wells with a high carbon dioxide 
content. it is doubtful if the carbon 
dioxide could be profitably extracted. 
There is at present in Calgary. a large 
by-product carbon dioxide production 
from the ammonia plant which could 
more than saturate the existing market. 


NITROGEN: Economically. nitrogen 


recovery from natural gas appears out 


of the question. In special cases the 





Although this report has dealt 
only with those petrochemicals 
which can be derived from natu- 
ral gas, a comprehensive picture 
can be shaped regarding Alber- 
ta's role in Canada's chemical 
future. 











nitrogen might be removed from cet 
tain natural gases. but this would be 
for another reason—to increase the 
heating value of the gas and thus re 
duce transportation costs per unit of 
heat. 
Conclusion 

Although this report has dealt only 
with those petrochemicals which can 
be derived from natural gas. a com 
prehensive picture can be shaped re 
Alberta's role in 
chemical future. Naturally. it is ex- 
pected that the petrochemical indus 


their 


garding Canada 


tries will continue to draw raw 
both from natural 
finery Already certain synthetic 


fibers. many plastics, certain explosives 


materials and re 


vases. 


and fertilizers are now being made in 
the province, and their production will 
no doubt see considerable expansion 
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LUBRICANT —- 


THE NORDSTROM SEAL OF APPROVAL 


In any valve, if a small leak starts, high repair and replacement costs are coming up. 


And, if the valve is in an often-operated manife!d, trouble comes to a head sooner 


Unless "eo 
. the valve is a Nordstrom. 


Nordstrom valves have an extra seal against those small leaks. In Nordstrom valves, an 
even film of plastic lubricant surrounds the valve ports, sealing off the line fluid and at 
the same time filling any minute point of wear. Further, since there is no seat or disk 

in the eroding stream of flow, the chances for wear are cut to a minimum 


It’s that extra seal of lubricant that has won approval for Nordstrom valves in 
hundreds of services where other valves aren’t quite good enough. 
Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


ROCKWELL Nordstrom Valves 
Lubricant-Sealed tor Postive Shut Of 


Another Product 





Regardless of the process, regardless of the 
piping arrangement, all valves are installed 


to do the same job: 


TO CONTROL 
FLOW 


Some valves do the job better 
than others. Some valves 
operate more easily than others 
in an emergency. Some valves 
stay tighter longer than others. 


That’s because some (like these) ar 


Lubnicout-Conled 


NORDSTROM VALVES 


Nordstrom valves have a built-in lubricating system. The lubricant 
does two important things— it keeps the plug easy to turn so the valve shuts and 
opens in an instant when it is supposed to; it seals against the small leaks that 
become big and expensive and perhaps dangerous. 


That’s why Nordstrom valves 


ARE YOUR BEST BUY 


Rockwell Manufacturing Company, Pittsburgh 8, Pa 


Nordstrom Valves Another Quality ROCKWELL Product 
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FUEL OIL REDUCTION SYMPOSIUM 


SERIOUS crisis is being faced by many refiners. 


Hardest hit are the smaller companies operating 


at inland locations without easy access to marine 


shipping. The problem: How can a company operate 
profitably in the face of the current low price of fuel 
oil? As with all really tough problems, there are many 
facets to the situation and as many answers. None of 
the answers are easy ones and much depends on the re- 
finer’s individual situation. This symposium was devel- 
oped to bring the problem into focus and highlight those 
solutions which are the most applicable. 

First, what has happened to the fuel oil market? Why 
has the demand for this product not kept pace with the 
demand for other petroleum products which have seen 
a 57 percent increase in the last five years? There are 
two significant answers to the market price problem. Con- 
sumption has not materially increased due to the increasing 
competition offered by other energy sources. For example. 
consumption by railroads has decreased 45 percent 
in the last five years because of the economic attraction 
of diesel fuel. Natural gasoline is making inroads into 
the fuel oil market and this trend is certain to progress 
even more rapidly in the future. Hydroelectric facilities 
have developed as important competitors to fuel oil. 

A second—and difficult to evaluate 
oil market price has been the rapidly burgeoning increase 
in the rate of fuel oil imports. These have increased from 
122,000 barrels per day in 1946 to 325,000 barrels per 
day in 1951—almost tripled. These imports now repre- 
sent about 20 percent of the total U. S. supply of fuel 
oil. This is not the time nor place to attempt to explore 
a highly controversial issue that has so many political 
and economic implications. Suffice to say that imports 
have greatly increased and are certain to have had a 
measurable effect on the market structure of fuel oil. 


influence onthe fuel 


Is there any way that the industry as a whole can 
team up to whip the problem? PertTrRoLeum Reriner 
thinks there is and herewith present our case. 

Question: who is having the greatest difficulty because 
of the fuel oil problem? Answer: the small inland re- 
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fineries. Question: why are they having more trouble than 
the larger refineries? Answer: two reasons—lack of the 
proper type of equipment to convert fuel oil into more 
salable products, and lack of coastal shipping outlets. 
(Juestion: can the /arger refiners do anything about this? 
Answer: yes! 

Here is what we propose: the larger refiners should 
buy at least a part of the production of the small refiners 
and convert it to gasoline in their more elaborate equip- 
ment. This would not be a charitable undertaking but 
would constitute a low-to-medium profit operation. The 
small refiners’ fuel oil is rich in gasoline—often as high 
as 20 to 25 percent. Thus reprocessing yields would be 
very good. The chief drawback is the small quantities 
that must be handled which might place the whole op- 
eration in the category of nuisance business. However, 
what constitutes a “nuisance” for the large refiner is “life- 
or-death, sink or swim,” for the small refiner. We are 
pleased to report that at least two major companies are 
now engaged in this very activity of lending a helping 
hand to their small refiner kinsman—and at no loss to 
themselves. There is still much to be done. We strongly 
urge that the larger companies survey the situation, and 
de their part. Politically and economically, they are as 
sured of a fair return on their effort. 

The above recommendation is an emergency measure 
designed to allay but not solve the problem. The Ameri- 
can economy is based on the stern unyielding law of 
survival of the fittest, compete or close up. Therefore 
steps must be taken immediately to adjust the individual 
refiners’ operations in regard to the long range fuel oil 
picture. There are two approaches: reduce fuel oil pro- 
duction to the minimum and then install proper equip- 
ment to convert a portion of the remainder to more sal- 
able products. That is the reason for this symposium. 

On the next 12 pages you will find a review of the 
latest processes for upgrading fuel oil. In addition there 
are timely and practical suggestions offered for adjust- 
ing current operations toward more favorable yields. 
Large or small, you will profit from a careful study of 
this symposium. 


Reducing Fuel Oil by Residuum Coking 

The Lummus Delayed Coking Process 

The Lummus Continuous Contact Coking Process 
Check These Operating Possibilities 

The Blaw-Knox Decarbonizing Process 


The Kellogg Delayed Coking Process 
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Figure |. Trends in product realizations for Mid-Continent refineries 


Critical Economic Factors of 





Reducing Fuel Oil By Residuum Coking 


J, H. Eppard, W. F. Sims, and F. D. Parker 


K nox mpany. | 


ALERT REFINERS REACT quickly to market trends 
affecting their economic position. A rapidly developing 
and ominous— situation requiring their immediate attention 
is the weak position of the fuel oil market. There are two 
apparent solutions to the problem: regulatory legislation 
by the government to stimulate artificially the price of fuel 
oil, and the installation of new processes that will trans- 
form fuel oil into more profitable and salable products. 
lhe most promising of these processes is residuum coking. 
The purpose of this paper is to trace the development of 
coking processes, analyze the economic incentives for their 
installation, and predict the future of the market for 
petroleum coke 


DEVELOPMENT OF THE PROCESSES. from the earli- 


Oil Reduction 


Fuel 


est thermal cracking, coking has been with us. First at 
tempts at cracking of petroleum were conducted in batch 
shell stills such as the famous Burton stills installed at the 
Whiting, Ind.. refinery of the Standard Oil Company 
(Indiana). Coking at that stage of the development of the 
refining art was largely a nuisance and safety problem; 
coke removal being effected by pick and shovel, and over- 
heating of the still bottoms occasionally causing disastrous 
fires such as occurred in Whiting in 1922. Decoking in 
shell stills was usually accomplished by a black gang 
which went in with pickaxe, hammer and chisel and 
shovelled the coke out the open manway. 


When coil cracking of petroleum started taking over 
from shell still cracking about 1920, the coke made in the 
cracking process accumulated to a major extent in the 
reaction chambers which at that time consisted of horizon- 
tal pipe in series, 

About 1922 vertical chambers were added to commercial 
units, which at that time required gravity feed to the 


Petroleum Refiner—lo 

















Figure 2. View of first commercial Dubbs unit showing horizontal reaction chambers 


The decreasing market price of fuel oil warrants a searching look at 


methods of reducing production. Coking processes are analyzed from the stand- 


point of 


® Development of coking processes. 


® Economic incentives for new investment. 


® Market potential for petroleum coke. 


cracking coils, produc ed coke in significant and trouble 
some quantities, resulting in runs of short duration and 
frequent shutdowns for cleaning. 


As substantial quantities of cracked fuel oil were made 
by Dubbs and similar thermal cracking processes, this fuel 
oil periodically became a glut on the market. and repre 
sented a significant loss to the refiner because of low price, 
or a staggering storage problem. In the mid-thirties syste 
matic attempts were made to convert the cracked residuum 
to coke in order to minimize fuel oil production, and the 
delayed coking process in the first variant of the form in 
which we know it now was born. This process was basi 
cally an extension of the reaction chamber principle except 
that the reaction or coking chamber was so designed as to 
accumulate substantial quantities of coke between clean- 
ings and the plant incorporated one of several devices for 
the removal of the coke from the drum These devices 
ranged from pick and shovel through pulling chains and 
decoking cables 
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The refiners have known for a long time how to produce 
coke. Thus to develop a successful coking process it was 
necessary only to have a method for decoking. In the late 
twenties the Hughes Tool Company developed a drilling 
unit for removing coke from vertical drums. This unit first 
drilled a small hole through the coke hed. then balls and 
chain were fastened to the drill stem, and the coke beaten 
out of the drums. Later, this method was modified by 
using a large bit that would drill out the drums 

In the mid-thirties the hydraulic decoking process was 
developed by W. F. Court and came to the fore as a means 
commercialized by Allen-Sherman-Hoff and Worthington 
First installation was at Shell, Wood River, IIL. in 1938 
The hydraulic decoking operation was widely applied to 
coking plants and afforded a reasonably attractive solu 
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Figure 3. Schematic Flow Diagram of Hydraulic Decoking system 


TABLE 1 
Economics for Blaw-Knox Decarbonizing Process 
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tion to the problem of getting the coke out of a large coke 
drum (see Figure 3). 

The economic justification for coking is tied in with the 
refiners margin which is the difference between the 
weighted refinery net back prices for refined products and 
the cost of the crude oil charged to the refinery. Figure | 
shows the history of the average mid-continent refiner’s 
margin for the last 15 years. Superimposed on the two 
curves for weighted net back and crude oil price are curves 
for the gasoline sale price and fuel oil sales price for the 
corresponding periods of time, It can be seen that over 
the past 15 years the refinery has always made money on 
gasoline but has lost money on fuel oil except for a short 
period after World War II. Also, the trend line for 1953 
has ominous economic significance. The problem, there- 
fore, is to find a coking process which will convert a 
maximum amount of fuel oil constituents, including dis- 
tillate cutter stocks, into high yields of profit-making prod- 
ucts at minimum investment and operating cost. 

Considerable effort has been devoted to developing a 
coking process more applicable to modern refining needs. 
For example, the Curran Carbonizing Company of St. 
Louis offers a process involving a floor fired horizontal 
coking chamber, somewhat similar to a Kopper’s by- 
product coking oven turned on its side. This coking fur- 
nace, derived from a similar type of furnace used in cok- 
ing of coals, has been installed in South America. This 
process appears to have greatest applicability to situations 
where extremely heavy pitch is or can be made available 
as charge to the process, and where a premium price is 
obtainable for the low volatile, high strength. metallurgi- 
cal grade coke produced. 

We are sure that all of the refining industry has 
followed with great interest the developments of the 
Continuous Contact process. This was first reported in 
literature in 1949, and the initial research work showed 
such promising results that a fairly large scale pilot plant 
was built and successfully operated. The first commercial 
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Appraisal of Coking Vs. Fuel Oil 
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TABLE 3 
Where Coke Goes 


INDUSTRY Percent Used 


Alumint 

Electrode 

Steel 

( hemica 

Calcium Carbide 
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unit which might be considered a prototype for those to 
follow was installed at Shamrock Oil & Gas Company. 
Sunray, Texas, and completed in the spring of 1952. 


The Standard Oil Development Company has _ been 
studying methods for coking in a fluidized bed, In princi- 
ple, this is similar to the contact coker except that the 
particle sizes are in the range where fluidized solids tech- 
nique can be employed. Operation of a 100-barrel-a-day 
pilot plant has shown extremely interesting results on a 
wide variety of stocks. It is presently planned to install 
fluid coking plants at several refineries within the Jersey 
family and completion of such plants may reasonably be 
expected within two or three years. 


ECONOMIC INCENTIVES. Many are coking processes 
available to the refiner with demonstrated commercial fea- 
sibility. These processes are discussed in considerable de- 
tail later in this Symposium, and include those licensed 
by Blaw-Knox, The Lummus Company, and M. W. Kellogg 


Company. 


Of paramount interest to the prospective purchaser of 
a coking process is the net return he can expect on his 
investment dollar. Each of the commercial processes 
available emphasizes a specific product distribution. For 
the purposes of illustration, a sample calculation is shown 
for the economics of the Blaw-Knox Decarbonizing Proc 
ess. which aims for minimum coke and maximum distillate 
production. These economics are summarized in Table 1. 


Colquette and Peters, in their paper, “Increase Earnings 
Through Coking of Residual” (PetTroteum Reriner, 3/, 
160-2, 1952), describe the economics of a typical case 
wherein delayed coking is installed in conjunction with 
other facilities, An investment of $5.8 million is shown on 
the basis that cracking facilities must be provided for the 
coker gas oil. (Table 2.) 


FUTURE MARKET POSSIBILITIES. (©f interest to the 
investor in coking facilities is the future of the market 
for petroleum coke. Fortunately, the market appears 
highly diversified and indications are that there is consid- 
erable room for increased production. The market stability 
is enhanced by the fact that there is a wide variety of 
users. These consumers, and their relative share of the 
market are shown in Table 3. 

A highly interesting possibility is the manufacture of 
acetylene, which should find particular interest with those 
refiners engaged in petrochemicals. Economics of a typical 
acetylene operation, beginning with petroleum coke and 
limestone as intermediates, are shown in Table 4. The 7.27: 
per pound cost computed for acetylene made by the cal- 
cium carbide-coke route compares very favorably with 
prices computed for acetylene from other processes and is 
of particular interest when it is remembered that the opera- 
tion is proven commercially and is not experimental. 
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Figure 4. Mechanical decoking system, featuring drilling unit, conveyor, 
and hydraulic roms 


TABLE 4 
Coke Utilization 
Acetylene Production from Calcium Carbide 


Lbs. Day 


200,000 

Pal) Oe) 

Products 
Acetylene 114,000 
MANUFACTURING COSTS $ Day 


Raw Materials 
Coke at $20 1 
Limest eat $20. To 
. abos perating. Mainte 
Mainte Mater 
Utilities 
Power 
W 


$2,700,000 
24¢ 
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Lummus Delayed 
Coking Process 


VODERN REFINERIES particularly those located in 
land. are concerned more and more with the ability to 
produce a ratio of distillate oils to residual fuels consistent 
with market demands. A most effective means for accom 
plishing this flexibility is by the installation of a modern 
coking unit, or by increasing the capacity of an existing 
tinal 

THE DEMAND FOR economical and high capacity 
coking units has presented new design problems To assure 
long uninterrupted runs, the delayed coking unit requires 
proper design of its heater and coke drum, particularly the 
proper ratio of coke drum diameter to its height 

Phe amount of coke production voverts the volume to 
be provided in the coke drum for a given time of opera 
tion Phe conventional delayed coking unit has two drums 
operating in cycles. One drum is on stream. while the 
other drum previously filled with coke, is being steamed. 
cooled, hydraulically decoked, reheated and prepared for 
the switch. 

Until a few years ago due to limitations of decoking 
methods, refinery technique, and manufacturing facilities, 
coke drum diameters were limited in size. A large unit re 
quired two sets of coke drums and an expensive duplica 
tion of piping, switch valves, structures, ete 

To prevent carryover of coke from the coke drum into 
the fractionating equipment, the vapor velocity in the coke 
drum should not exceed certain allowable velocities. For 
a given diameter of two coke drum systems. the allowable 
velocity controls the reduced crude capacity of the unit. 
In a recently designed large coking unit, handling 25.000 
barrels a day of 21.5 API gravity reduced crudes, it was 
determined that one set of two 20-foot diameter by 62-foot 
height coke drums would satisfy the volume requirements 
for approximately 100 tons a day of coke, but when oper 
ating at the usual low drum pressure of 25 psig. the vapor 
velocity would exceed the allowable. The designer was 
faced with the alternative of having four coke drums with 
ippropriate diameter to satisfy the allowable velocity re 
quirements, or of operating coke drums at elevated pres 
sure at which the vapor velocities would be within 
allowable limits 

In order to design this particular unit on the basis of 
two coke drums. the following possible solutions were 
analyzed 

1. Increase the operating pressure from 25 to 70 psig 

This would keep vapor velocity within the design limit 

However, with the higher pressure on the fractionating 

system, the heavy gas oil fraction, which normally 
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would be withdrawn as a gas oil product. would be re- 
tained in the bottom of the tower. This would increase 
the recycle ratio, heater charge, and would result not 
only in high vapor velocities in the coke drum but also 
in production of lower vields and of more refractory 
vas oil. It would also require costlier equipment. 

2. Retain 70 psig on the coke drum, but operate the 

combination tower at reduced pressure by inserting a 
pressure reduction valve between the coke drum and the 
combination tower. This would introduce a very sensi- 
tive operating problem possibly resulting in premature 
coking of the vapor line and shutting down the unit. 
3. Provide a vacuum distillation unit after the high 
pressure combination tower to reduce the charge to the 
coking unit. The additional cost of such a vacuum unit 
and of its operation was calculated to be too high for 
such a purpose. 

1. Operate the coke drum and combination tower at 
intermediate pressures of approximately 40 psig and 

provide an atmospheric flash drum instead of a vacuum 
system to lift and remove heavy gas oils. This method 
would reduce the coke drum charge to a suitable quan- 
tity conforming with the design factors of allowable 
vapor velocities in the coke drum. 

After careful evaluation of the process, its mechanical 
operation, and advantages and disadvantages of each of 
the above solutions. Alternative No. 4 was accepted to be 
the best. 

Unless properly designed. a coking heater which han- 
dles heavy reduced crude will cause premature cracking. 
not so much at the outlet where it would be expected, but 
somewhere in the lower temperature range. In designing 
a coking heater, the most important factor to be considered 
is the critical temperature zone at which a particular stock 
starts cracking and forming incipient coke. If high velocity 
is provided for this critical zone, coke formation will be 
kept to a practical minimum and long runs of six to nine 
months may be normal. Suitable velocities may be main- 
tained either by designing for high liquid velocities or by 
designing for a suitable range of vaporization in the criti- 
cal temperature zone. The first method results in high 
heater pressure drop while the second method controls the 
vaporization by providing a suitable low pressure drop. 
The temperature of incipient coke formation is lower for 
the less refractory paraffinic stocks. In the interest of 
economy and improved operability the high vaporization, 
low pressure type heater is preferved. 

Operating conditions of temperature, pressure. charge 
and product quantities for a typical unit are indicated on 
the accompanying flow diagram. Reduced crude is charged 
through the reduced crude heater to the lower section of 
the combination tower where it counterflows the vapor 
effluent from the coke drums. The combination tower bot- 
toms are flashed with superheated steam in the atmospheric 
flash tower before being charged through the coking heater 
to the coke drums. The flashed gas oil is returned to the 
combination tower above the gas oil product pan. The 
upper section of the combination tower fractionates the 
gas-gasoline mixture from the gas oil product in the con- 
ventional manner. 

The coke drums which operate on a 48-hour complete 
evele are hydraulically decoked directly into railroad cars 
which are allowed to drain on a sluice-way. The drained 
water flows to a settling basin from which clarified water 
is pumped to a tank for reuse by the hydraulic jet pump 

\ large portion of the required reflux heat for the com- 
bination tower is recovered by the generation of high 
pressure steam. This steam is superheated by a coil located 
in the convection section of the combined coking and 


reduced crude heater. 
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AFTER MANY YEARS of development, from labora- 
tory bench scale investigations through the pilot plant 
stage to the present operating commercial unit, it is be- 
lieved that the continuous coking process provide the best 
solution for petroleum coking in the immediate future. 

The contact coking process possesses degrees of freedom 
in the areas of time, temperature and pressure impossible 
to attain by delayed coking methods. 

It has been demonstrated that gasoline with a motor 
octane number in excess of 80 can be produced. Because 
of its ability to operate at higher temperature levels than 
is possible with“a: delayed coker, the probability of suc- 
cessfully converting catalytic cycle stock should be attrac- 
tive. In addition, the contact coking process places no 
limitation on the volatility of the charge stock and handles 
any heavy tar or pitch that can be pumped to the unit. 

In the operation of the unit, heated reduced crude is 
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charged to the bottom section of the synthetic tower. Any 
material boiling in the desired product gas-oil range is 
directly distilled. The re-reduced crude and recycle from 
the bottom of this tower is preheated in a conventional oil 
heater to a temperature of approximately 800 F. 

A stream of hot coke, produced in the process, is con- 
tinuously circulated through the reactor vessel and the 
reheater. This circulation is maintained by means of a 
mass flow lift, which transports and elevates the coke as 
a dense unagitated column. The energy for lifting is pro- 
vided by high pressure steam. The preheated oil charge is 
thoroughly contacted with the circulating stream of a pre- 
heated coke on which the residual hydrocarbon oil is uni- 
formly distributed. In the oil coke contacting zone, the 
lighter portions of the feed are vaporized, and the heavier 
unvaporized oils are retained as a liquid film on the coke 
particles. The wetted coke particles flow by gravity move- 
ment through the reactor as a compact bed. In the reactor, 
sufficient residence time is allowed to complete the coking 
and drying reactions. From the bottom of the reactor, the 
dried coke particles are elevated to the lift disengager 
from which they flow by gravity into the coke reheater. 
The reheated coke is discharged by gravity into the lock 
tank, which forwards it into the high pressure lift tank 
for recirculation back to the oil-coke contacting zone in 
the top of the reactor. 

As oil is charged to the unit. successive increments of 
coke are deposited upon the circulating coke, resulting in 
a gradual increase in particle size and in the system’s in- 
ventory. The larger particles are drawn off through a 
classifier as a product coke stream and a constant coke 
inventory is maintained. This product coke is of low vola- 
tile content and high mechanical strength. 





Check These Operating Possibilities 


Fuel oil production can be reduced by 


Severe thermal reforming 
§ Deep vacuum flashing 


®Fuel oil recracking 


§ Propane decarbonizing 


THIS SYMPOSIUM HAS concerned itself chiefly with 
the reduction of fuel oil production by the mechanism 
of coking processes. Residual coking represents a modern 
process designed specifically for converting fuel oil into 
more saleable products. There are, however. other measures 
that can be pursued that will achieve, at least directionally. 
the same end. The purpose of this brief discussion is to 
summarize these additional measures. particularly regard- 
ing thermal reformer operation, vacuum flashing, and pro- 
pane deasphalting. 


PROPER OPERATION OF THERMAL REFORMERS. 
Many refiners lack the managerial courage to operate 
their thermal reformers at the optimum temperature. Some 
companies are running with coil oil temperatures as low 
as 800 F. This practice came about through high level 
pressure to extend run lengths and incur minimum down- 
times for coil cleaning. Certainly no one can quibble with 
this philosophy when fuel oil is selling for $2 per barrel. 
But when the price is half that, then its another story 
entirely. Money can well be spent for coil cleaning when 
the objective of transforming fuel oil into gasoline is 
being accomplished. As an emergency measure, the coil 
outlet temperature may well be pushed up into the league 
of 860 to 880 F., with an improvement in gasoline yield 
of as much as 5 percent. Thus the first step is a careful 
check of thermal cracker operations to be certain that 
severities have been readjusted for the current low price 


of fuel oil. 


CRITICAL RERUN DISTILLATION. A large part of the 
fuel oil being sold from the smaller refiners may contain 
as much as 25 percent of recoverable gasoline. The fault 
here lies with the rerun distillation. Now is the time to be 
certain that furnaces are being fired at the maximum, 
reflux condensers are clean, and maximum reflux rates are 
being used. A final possibility is that surplus tankage can 
he used to backup feed ahead of the rerun column, thereby 
making it possible to run at lower feed rates. 


IMPROVED VACUUM FLASHING. Many refiners are 
equipped with vacuum flashing equipment as a part of 
their crude distillation unit. Minimum residuum yields 
(with resulting minimum fuel oil production) can be 
obtained by running this equipment at maximum coil 
outlet temperatures and minimum tower pressure. Coil 
outlet temperatures can frequently be pushed up as high 
as 770 F. with proper control. This will result in in- 
creased thermal cracking unless steam jet equipment is 
in top shape and cooling water for reflux condensers and 
Publishing Company Publication 
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barometric condenser is as low as possible. Now is the 
time to be certain that steam jet equipment is clean and 
operating properly. If real trouble is being experienced 
with pressure, an additional jet can be added at a very 
moderate cost and often with exceptionally fast payouts. 
The temperature of the cooling water is highly critical 
and a quick check of the cooling tower may show where 
spray headers can be cleaned or distribution improved in 
other ways. If cooling water cannot be reduced below 
about 130 F., it will be profitable to use once-through 
water on the jets. assuming that an adequate supply is 


available. 


JUSTIFIABLE RECRACKING. Viost small refiners have 
an inherent distrust of recracking even though their kins 
men in the larger refineries are doing it daily. Obviously 
the yield is poor, but again the market situation of fuel 
oil now warrants the taking of measures that were for- 
merly uneconomical. Inland refineries, particularly, can 
justify recracking of fuel oil, since they are now having 
difficulty locating fuel oil markets regardless of price. 
A general rule of thumb is that when the price of fuel oil 
is below $1 per barrel, recracking is justified. Coil tem- 
peratures should be pushed to the maximum to assure 
that the maximum benefit is derived from this operation. 


PROPANE DECARBONIZING. This modern process is 
particularly suited to the refiner who has excess catalytic 
cracking capacity. Briefly, it makes possible, recovery of 
additional cracking unit feed stock from fuel oil. 

The process is a liquid-to-liquid extraction system em 
ploying propane as a solvent. Asphalt, color bodies and 
other undesirable constituents are separated from reduced 
crude, 

Here is a brief description of the process flow. Reduced 
crude is pumped from storage through a steam heater to 
the deasphalting tower where it contacts countercurrently 
the propane solution entering the lower part of the tower. 
The deasphalted oil withdrawn overhead flows to a low 
pressure evaporator where a large portion of the propane 
is lashed off. The remaining propane is flashed off in a 
high pressure evaporator and steam stripper. The deas- 
phalted oil is then ready for storage and eventual cracking 

Many commercial units. both foreign and domestic, are 
now in operation. The M. W. Kellogg Company licenses 


the process. 
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The Blaw-Knox 


THERE ARE SEVERAL new coking processes which 
show certain promising elements of applicability to mod 
ern refinery situations. However some of these processes 
may have elements of either high cost. non-flexibility, or 
commercial non-availability. The Blaw-Knox Company 
felt that the solution to the immediate problem could best 
be realized by offering industry a process which combined 
known chemical and physical principles with proven prac- 
tices in the fields of coking and coke-handling. 

Based on the thesis that the refiner makes money from 
gasoline, the specifications for such a process are that it 
makes minimum coke and maximum coker distillate for 
subsequent catalytic cracking; and that coke handling 
equipment be of least complexity and lowest cost. 

Laboratory, pilot plant, and commercial operations have 
established that preflashing and low pressure delayed cok- 
ing produces minimum coke yields, and maximum yields 
of virgin and coker distillate. Proven means for mechani 
cal decoking are available in the Hughes decoking equip- 
ment, as improved and currently offered by the Forsyth 
Engineering Company of Houston, These elements—pre- 
Hashing, delayed coking under special conditions to 
minimize gas production and maximize coker distillate 
production, and simple, proven, mechanical decoking 
equipment —are combined in a compact process and me 
chanical arrangement which is offered to industry to meet 
the present fuel oil problem. Since this is basically a feed 
preparation system for catalytic cracking, running to coke, 
it is called “Decarbonizing” to distinguish it from con 
ventional coking processes. 


PROCESS DESCRIPTION. Jhis unit is designed to process 
a reduced crude and produce a clean (low Conradson 
Carbon) catalytic cracking feed stock. A byproduct of the 
process is a high grade petroleum coke, useful as a raw 
material in certain chemical industries. A process flow 
diagram for the coking operation is shown on the opposite 
page 

Referring to the diagram, the hot reduced crude is 
pumped into the base of the fractionator. A portion of 
the fresh feed is flashed in the base of the fractionator by 
the addition of stripping steam and the heat supplied by 
the coke drum effluent. 

The fractionator bottoms stream is pumped through a 
furnace where it is heated to approximately 930 F. The 
heating curve is such as to minimize cracking in the tubes 
From the furnace the charge flows to one of the two coke 
drums. One is in coking operation while the other is being 
decoked. The mixture of vapor and liquid enters the bot- 
tom of the coke drum and vapor leaves the top. The liquid 
remains in the coke drum and, under the time-temperature 
conditions which prevail, is converted to coke 

The vapors from the coke drum flow to the base of the 
fractionator where their heat is used to vaporize a portion 
of the fresh feed. The coke drum and fractionator are 
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operated at approximately 7 psig and the reflux tank is 
operated at essentially atmospheric pressure. This insures 
maximum vaporization of the fresh feed and minimum 
charge to the coke drums. 

In the fractionator, a gas oil product is condensed and 
drawn off of a well-type tray. The stripping steam, gas 
and gasoline are taken overhead and cooled to approxi- 
mately 110 F. to condense the gasoline product plus the 
necessary reflux. The vapors from the reflux tank are 
then compressed and delivered to the battery limits for 
processing in a vapor recovery plant. 

The fractionator has a side reflux, A gas oil is taken 
off of a well-type tray and pumped through a waste heat 
exchanger. The gas oil is cooled from approximately 500 
F. to approximately 400 F. and heat is removed by the 
generation of 150 psig steam. The gas oil from the waste 
heat exchanger is split. A portion is returned to the frac- 
tionator as side reflux and the net gas oil product flows 
through a cooler where it is cooled to 150 F. and is then 
sent to storage. 


DECOKING OPERATION. Two coke chambers were pro- 
vided to operate on 24-hour cycles. One drum will be on 
process for 24 hours after which it is switched, and 24 
hours will be available for decoking. The actual time for 
decoking and preparing the drum for process is 13.5 
hours with a balance of 10.5 hours spare time, The coke 
drums have been sized for 24-hour cycles so that only 
one decoking crew will be required each day. 

Approximately four hours before the decoking crew 
is scheduled for decoking, the drums are switched. The 
coke drum taken off stream is then steamed for one-half 
hour. A portion of the stripping steam to the fractionator 
is cut through a full coke drum and the steam and oil 
vapors passed first to the fractionator and then to blow- 
down. After steaming, the coke is cooled with water. 
Water is added to the bottom of the drum, and the steam 
formed is vented to blowdown stack. The water cooling 
operation will require approximately three hours. After 
cooling the drum, the water is drained and the drum is 
ready for the decoking crew. 

The decoking crew unheads the coke drum and positions 
the drilling engine. The coke is then drilled out. As coke 
falls out the bottom of the coke drum it is funneled on 
to a conveyor belt and is carried to the coke pile or di- 
rectly to railroad cars. The coke drill is run by a steam 
engine and is lifted by a hydraulic mechanism. Afier the 
coke has been drilled out of the drum, the decoking crew 
heads up the drum. The decoking crew has an estimated 
two hours’ spare time. 

When the decoking crew has completed its work the 
vessel is ready for the heating and switching operation. 
The coke drum is heated up with hot oil vapors before 
being placed on stream. The vessel is now ready for the 
coking operation, 


TABLE 1 


Blaw-Knox Decarbonizing Unit 
Typical Yields for Light and Heavy Residuum 


East Texas Mid Continent 


10.000 BD 


CHARGE 


Reduced Crude 10.000 BD 
Reduced Crude 
Inspections 
Gravity, “API 
Carbon Residue 


Yields 
D 2.750 MSCF/D 
1,300 BD 
7,040 BD 
280 T D 
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The Kellogg Delayed Coking Process 


IN VIEW OF the continually diminishing market for 
residuals. since World War II, the disposal of these prod 
ucts has been a growing problem which today is literally 
forcing a number of refiners to install processes which 
ire directed at reducing the amount of fuel oil produced 

Consequently refiners both here and abroad are revalu 
ating delaved 
coking with its two-fold economic advantage of produc 
ing high yields of clean catalytic cracker feedstock and a 
residual product of coke instead of fuel oil 


and in several instances already installing 


DELAYED COKING. Although only 
process, the coke produced is of exceptional purity and 
therefore attracting a premium price for use in 


a by product of the 


density 
the manufacture of carbon electrodes employed in the 
aluminum and other electro-metallurgical industries. It is 
also a superior fuel for which it is possible to develop 
markets in almost all localities. Used by many refiners in 
their own power plants, the product has other uses with large 
public utilities. Additional profitable outlets are the ce 
ment industry, where it is used for firing kilns, the tobacco 
industry, where it is employed for drying purposes and 
is a domestic fuel. The coke is hard, low in volatile mat 
ter, has a negligible ash content. and its heating value 
averages over 16,000 Btu. per pound 


ITS FEATURES. Delayed Coking differs from other cok 
ng procedures in that a topped crude is quickly heated 
to a high temperature in a pipe still and then introduced 
into an insulated drum to coke by its contained heat. The 
lO to YO 


result is a controlled crack per pass-—usually 


percent—currently resulting in 

@ Greater cleanliness of cat cracking feed as compared 
with vis breaking. 

@ Maximum quality of cat cracking feed per barrel 
of crude 

@ Minimum over-all coke production pet 


ultimate gasoline 


barrel 


Economy of fuel consumption and low operating and 
maintenance costs are ensured by the following features 


@ Low coke drum pressure lO to OO pounds 

@ No extra heat required for the coke drums 

@® Hydraulic cleaning methods 

@ High stream efficiency. 

® Simplicity of operating (essentially a pipe still with 


coking drums added) 
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@ Excess heat evolved in the process may be used for 


steam generation. 


HOW IT WORKS. Reduced crude from the topping unit 
is charged to the base of the Delayed Coker fractionator 
where the light ends are Hashed off. The reduced crude 
plus recycle is removed as bottoms and charged to the 
furnace where it is quickly heated to a high temperature 
and discharged into an insulated drum held at 10 to 60 
pounds pressure. Here it cokes by contained heat. 

For a typical charge. approximately 12 percent by 
weight of the reduced crude goes to coke. 4 percent to gas 
and the remainder to light liquid products 

\ specially designed transfer manifold makes it possi 
ble to feed any of the coke drums without leaving “dead 
space” in the line where the hot charge might lie stag- 
nant and coke. In the modern installation. enough drums. 
filled in rotation, are furnished to allow a 
The actual number of drums re- 


which are 
continuous operation 
quired is determined by the feed rate and carbon-forming 
characteristics of the reduced crude. The vapors from 
the drums are fractionated in a bubble-tower, taking gas 
and gasoline overhead and withdrawing gas oil (eat 
cracker feed) as a side stream. Heavy ends from the frac 
tionator are recycled back through the furnace in admix 
ture with the fresh feed. 

When a filled coke drum is to be switched from the 
system, the empty drum to be cut into the circuit is first 
preheated by passing through the hot vapors from the 
drum in service in gradually increasing volume. When 
the proper temperature is reached. the hot charge from 
the furnace is cut out of the drum in service and cut into 





the preheated drum. The filled coke drum is steamed 
through thoroughly to remove all vapors, and then water 
is admitted to cool the coke sufficiently to allow its re- 
moval safely without any danger of flash 

Important to the unit’s efficiency is the hydraulic 
method of cutting coke from the drums. The method. 
devised by Shell Oil Company, has been developed by 
Worthington Pump & Machinery Corporation. High im 
pact-producing water jets bore a hole downward through 
the coke bed, and then hydraulic cutting nozzles remove 
the coke which falls with the water from the chamber. 

Aside from the savings in cost and time, the hydraulic 
method of coke removal has the further advantages of 
preparing. free from contamination, high-grade, market 
able lump coke: maintaining a clean coking drum and 
thus ensuring maximum capacity; and reducing to low 
levels the health and accident hazards so prevalent mn 
other methods of coke removal. 


A VARIATION. Among the variations in design of cok 
ing units is the combination Crude Flashing and Delayed 
Coking unit. A simplified diagram is shown in Figure 1. 
For refiners who are increasing crude capac ity and are so 
set up that a mixture of coker and straight-run gasoline 
is not objectionable. this unit permits major savings. 

One tower is dispensed with because the topping of the 
crude and fractionating of the coker products are done in 
the same bubble tower. Intermediate tankage. which is re 
quired when topping is accomplished separately, is elim 
inated. The number of heat exchangers is reduced appre- 
ciably, and naturally other savings are gained in reduced 
piping and auxiliary equipment such as pumps 

As seen from the diagram. the crude enters the furnace 
where it is heated to the desired temperature and thence to 
the base of the bubble tower where it is flashed The re 
duced crude comes off as bottoms and returns to the fur 
nace From this point on, the normal coking operation 


proceeds 


DEVELOPMENT. [hic concept of Delaved Coking origi 
nated with the Standard Oil Company of Indiana in the 
late Twenties and was developed into commercial pro 
duction by that company, which built the first commercial 
unit in 1931. Since that time The M. W. Kelloge Com 
pany has given special attention to the furnace, which is 
the most important part of a coking unit Poor furnace 
engineering can mean cokers which have excessive down 


Broadly speak 


ing. the design of the furnace must provide for rapid 


time with resultant low stream efficiency 


heating and speedy movement of the feed lest it coke ex 
cessively in the furnace tubes and quickly halt the 
operation 


Kellogg units has 


heen excellent over the years. today’s more modern fur 


Although the on-stream efficiency of 
naces have extremely long life and long on-stream runs. 
Recent runs on Kellogg units have been six to eight 
months. Inspection of furnace tubes at the end of these 
periods has indicated that appreciably longer runs are 
possible 

One of the chief features of the Delayed Coking Process 
is its flexibility. The end point of the heaviest liquid 
product may he varied widely to cover the range from 
so-called light to heavy gas oil. 

Continuing pilot plant work combined with thousands 
of commercial operating hours on the units already in 
stalled provide a wealth of information for the design of 
Delayed Cokers 
has developed in recent years, permits the Delayed Coking 


\ new processing technique that Kelloge 


of pitch recovered from existing vacuum units. Other de 
velopments indicate the ability to design for practically 


ET 


any variable and to obtain a product distribution to meet 
any refiner’s requirements. For example, the following 
product variations are possible on a typical Mid-continent 
10 percent reduced crude: 


®@ Gas Oil End Point-—can be varied from 700 to 900 F. 

@ Coke Yield—can be varied by 55 percent of the 
normal coke yield. 

@ Coke VCM—can be varied from 7 to Il percent 

®@ Gas Oil Yield—-can be varied by 25 percent of the 
normal gas oil yield. 


CONCLUSION. The brief review and appraisal of the 
effect that recent engineering improvements have had on 
an established process indicate that Delayed Coking in 
its current version has a definite place in the modern 
refinery. 

Every refiner can well afford to reexamine his operation 
with the view toward incorporating a Delayed Coking 
unit therein capitalizing on its five basic advantages: 


@ Efficiency in increasing the volume of feed stocks 
for cat cracking facilities. 

®@ kconomy of installation and operation as a feed 
stock preparation unit 

@ Reduction of residual fuel oil to a minimum 

@ Flexibility to adjust to a wide variation of product 
distribution. 

. Production of premium hy product coke for use in 
chemical and other industries 


Indicated in the economic evaluation below is the eco 
nomic evaluation of delayed coking and vacuum fashine 
the most conventional feed prepster to a typical refining 
sequence including recycle fluid catalytic cracking, thermal 
reforming of naphtha, cat poly, and alkylation. Feed was 
established at 10,000 barrels a day of 38.6° API paraflinic 
y percent bottoms, plus 1000 barrels 


crude. topped to 32 


a day of 26 pound casinghead 
Yields, Volume Percent on Crude 


Vacuum Delayed 
Distillation Cohing 


4 


Assumed Price Structure 


Fast Coast 
Unit Price 


Gull Coast 
Lait Price 


Economic Comparisons 


Delayed Coking 


Incremental Credits over Vacuum Distillation per Year 


ive . ‘ 


Oil Reduction 


Fuel 





Understanding the Chemistry of 


... PETROCHEMICAL Reactions 


Il. Non-Hydrocarbon Constituents of Petroleum. 
Sulfur and Nitrogen Compounds. 


® Ill. Non-Hydrocarbon Constituents of Petroleum. 


Oxygen Compounds. 


IV. Oxidation of Hydrocarbons 


Lewis F. Hatch, 


A tir 


PHI ONYGI N compounds in petroleum have been er 
tensively investigated because of their ease of extraction 
and their actual and potential utilization by the chemical 
industry, They occur in both crude oil and its distillates 
from which, due to their acidic nature. they may be quite 
easily separated and characterized As a result. more 
orAyVeen compounds have been identified than sulfur and 


nitrogen compounds combined. 


The three ty pes of oxygen compounds listed below have 


heen studied more fully than any others 


OH H.C —CHCOOH 


These ac idic compounds may bee extrac ted by aqueous 
or alcoholic sodium hydroxide from either the crude oil 
or from its distillates. The latter source is more frequently 
used due to the inereased concentration of the desired 
compounds in certain fractions There is much uncer 
tainty regarding the relative amounts of acids in crude oil 
and in the refinery products from an equal volume of 
crude oil, but there is no essential difference in the nature 
of the oxygen compounds obtained from either source 

The aliphatic and naphthenic acids are fractionated by 
distillation of the free acid or their methyl or ethyl esters 
bE sterification effects a separation from the phenols which 
though acidic, will not esterify, Phenols may also be sep 
arated from the carboxylic acids (R-COOH) by proper 
selection of extraction medium. Fractional distillation 
alone seldom gives individual compounds in high vield 
and other physical methods must be used. Fractional new 
tralization or liberation is the most commonly used 
method to effect this further separation. Modern counter 
current extraction equipment makes these methods par 
ticularly efficient. Distribution between solvents and sur 
face active effects are also used to supplement distillation 
These methods do not primarily depend on boiling points 


or molecular weight 


Aliphatic Acids 


The aliphatic ac ids in petroleum have not heen as eX 


110 


tensively studied as the naphthenic acids and the phenols 
(cresylic acids), for they are not present in quantities 
which would lead to their commercial utilization, The 
work that has been done, however. shows that all the acids 
through C, are present, and there is no indication that the 
higher molecular weight ones are not also present. Both 
palmitic (CH, (CH,) ,,COOH) and stearic (CH, (CH, ) 

COOH) acids have been found. Table | gives the distribu- 
tion of the aliphatic acids in a Venezuelan thermally 
cracked naphtha (100 to 400 F.). These acids were ex- 


tracted by aqueous caustic. 


TABLE 1 


Aliphatic Acids Extracted from Venezuelan Thermally 
Cracked Naphtha 
(100 to 400 F 


Weight. Percent 


Formula 
CHaCOOH 218 
COOH 35.8 
COOH 
COOH 


24COOH 


Naphthenic Acids 
Naphthenic acids may exist with many different struc 
tures, but those in petroleum fractions are mainly the 
derivatives of eyclopentane, with the carboxy! group either 
attached directly to the ring or separated by one carbon 


atom 


H.C —CHCOOH H.C —CHCH,COOH 


HC CH 


] ] 


( yclopentanecarboxvlic acid velox tvlacetic aci 


(.yclohexy! derivatives are found to a lesser extent. There 
may be one or more methyl groups on the cyclopenty! 
ring. For example, both cis- and trans- 2,2.6-trimethyley- 
clohexanecarboxylic acids and 2.3-dimethyleyelopenty|- 
acetic acid have been isolated, among other similar ones. 
The presence of the trimethylhexanecarboxylic acid is of 
appreciable interest. because the closely related base, 2.4- 
dimethy1-6-(2,2.6-trimethyleyclohexy!) pyridine, is also 
found in petroleum. 


Petroleum Refine 





CHCOOH 
H 


2,4 Dimethvl-6 2.2.6-tri 


vlic acid met vicyclohexane) pyridine 


The similarity between these two compounds indicate the 
close relationship which may exist between the naphthenic 
acids and the nitrogen bases in petroleum. This similarity 
denotes a common origin and may be a clue to the origin 
of petroleum. 

Most of the investigation of these naphthenic acids is 
being done at The University of Texas under the direction 
of H. L. Lochte. 

Bicyclic acids occur in the range of C,, to C,, with 
some as low as C,, and C,,. The nature of these bicyclic 
acids is still a mystery. There is a very low concentration 
of aromatic acids in petroleum. Some of the polycyclic 
acids seem to have mixed aromatic and naphthenic rings. 

The naphthenic acids of commerce are a mixture hav- 
ing a molecular weight range of 180 to 350. They are 
dark in color and have an unpleasant odor. They are 
principally used in the form of their metal salts. The lead, 
cobalt, and manganese salts are used as paint driers, and 
lead naphthenates are also components of extreme pres- 
sure lubricants. Other salts are used in greases and to 
jelly gasoline. Copper naphthenates are used as wood 
preservatives and in various paints. 


Phenols 
Phenols occur to an appreciable extent in crude oil and 
in the appropriate fractions of refinery products. The 
commercial mixtures of phenolic materials are called 
cresylic acids from a predominance of the following 


cresols. 


OH 


meta-C resol para-Cresol 


although in selected mixtures they may be present in only 
minor amounts or completely absent. 

The naphthas contain cresols, xylenols (C,H,(CH,). 
QOH) and phenol, in that order, along with 
amounts of higher molecular weight phenols, A cracked 
naphtha (300 to 450 F.) has been reported to give cresylic 
acid of the following composition: cresols 45 percent: 


smaller 


xylenols 25 percent; phenols 20 percent and 10 percent 
impurities. The lighter naphthas are richer in phenol, 
while the heavy naphthas are richer in cresols. The dis- 
tribution of phenols in petroleum is similar to that in 
coal tar. 

2,3.6-Trimethylphenol is obtained from petroleum and 
is used in the synthesis of the antisterility vitamin E. It 
would appear that the petroleum industry rivals a well- 
known tonic in having a baby in every oil well. 

Three separate operations are required to recover cre- 
sylic acids from petroleum naphthas. The first step is the 
extraction by caustic, followed by recovery of the cresylic 
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acids by acidification of the alkaline aqueous phase. The 
third step is the removal of impurities or contaminants, 
sulfur, neutral oil and aliphatic acids being the three 
major ones encountered. Neutral oil is not a serious prob 
lem if dilute caustic or soda washing is used, Cracked 
naphthas are relatively free of aliphatic acids, but some 
thermal naphthas may have as much as two-thirds of the 
extracted acids as aliphatic acids. The aliphatic acids and 
phenols can be separated by appropriate extra active pro¢ 
esses. The presence of sulfur compounds is the most 
serious problem. The sulfur compounds may be removed 
or reduced in quantity by air blowing the caustic before 
liberating the cresylic acids, by neutralizing the caustic 
at a pH of 9.7 to 10, or by distillation and segregating a 
heart cut, The sulfur concentrates in the lower and higher 
boiling fractions. 

Acid treatment of naphtha fractions may destroy ot 
remove from one-third to two-thirds of the phenols origi 
nally present. This is a problem which must be considered 
when estimates are made regarding petroleum’s position 
in supplying the increasing demand for phenols. These 
phenols are used in resins, plastics, plasticizers, adhesives, 
coatings, flotation agents, and for many other applica- 
tions. The increasing demand will be met from both pe 
troleum sources and by synthetic processes. Petroleum 
will probably not be a direct important source of phenol. 
but indirectly it furnishes benzene for the synthesis of 
phenol by the sulfonation, chlorination and Raschig 
processes. The figures in parenthesis indicate the percent. 
age of total phenol production contributed by the partic 
ular method of synthesis 


Sulfonation 


SO.Na 


NwSO, + HO (25% 


Vian 
INaOH (or NalO,)— 


/ 


Vv 


Petroleum also furnishes both benzene and propylene for 
the production of cumene which is oxidized to phenol 
and acetone. 


OH+ CH,CCH 


Cumene 
hvdro oxide 


The cresols are synthesized on a much smaller scale 
than phenol and come primarily from coal tar 





Solve for 


Vessel Thickness Graphically 


J. A, Hunter, Jr. 


A FREQUENT calculation made by 
the pressure vessel designer Is that in 
solving for shell and head thicknesses 
for vessels under internal pressure. For 
nozzle reinforcement calculations, new 
designs, or pressure revisions to exist 
ing vessels, these calculations must be 
made. The accompanying graph is pre 
sented as an aid in these calculations 
It can for 


purposes for a quick check on shells 


easily be used estimating 
or heads, or to see the effect the change 
of one variable has upon the others 

Basically, this graph is a plot of the 
the allowable internal 
pressure of cylindrical shells as given 
in Par. UG-27(c¢), Section VIII, 1950 
ASME Code. 


equation for 


in which t 


P Maximum allowable working 


pressure, pst, 


Maximum allowable workin 


stress, pst, 
Efficiency of longitudinal 
joints, or of Lwaments between 
openings, as a decimal, 
R Inside radius of shell, u 


t Minimum shell thickness, i 


In addition to the variables, a cor- 


rection factor curve, “C,” 
the graph to correct the thickness for 
the “.6P” term in the denominator. 
Similarly. other “C” curves are shown 


for the shell outside diameter and head 


appea rs on 


equations. 

An example will readily show the 
use of the chart. A usual problem is as 
follows: Find the thickness of a cylin- 
drical shell to resist an internal pres 
sure of 1300 psi, constructed of steel 
whose allowable working § stress is 
13,750 psi. A weld joint efficiency of 
9) percent and an inside diameter of 
18 inches is required. The five required 
steps are as follows: 


(1) 1300 pst on the pressure 


ontallw to the 
50 psi 


Enter at 
ind move hort 
curve of 13,7 


scale 

stress 
verti 
value 


From this interse ive 
Ilv to the your 1 nev 
90 percent 

this intersection move hori 
to the “C” curve for in 


shells 


From 
zontally 


side diameter of 


tally tron 
thickness 
ale hicl vclicé a minimum 
shell thi 


required 


inches 1s 


In short, move from P to S to E to 
C to R to t,, always perpendicular to 
the preceding direction. 

A slide rule solution of the equa- 


tion shows 


t 


1300( 24) 


> 
a . 2.69 in 
13,750(00.9) 6( 1300) 


This shows an error in thickness of 
) 


é 
0.060 inch. or 2.23 percent when the 


chart is used. 

The thickness found for pipe must 
be corrected for the manufacturing 
tolerance and corrosion allowance as 
required by Paragraph 122, ASA Code 
1950 Edition. 
must be 


for 
Head 


rected for the shape of the head by an 


Pressure Piping, 


thicknesses. too. cor- 


appropriate multiplying factor as 
given on the chart. 

For example, find the minimum 
thickness of a seamless torispherical 
head to resist an internal pressure of 
500 psi. if the inside crown radius is 
the maximum allowable 
working stress is 13,750 psi. and M 
1.54. The following values should be 
used in applying the chart: 


60° inches. 


MMP ts 


251 
500(60) 01.54) 


1.0) 1.685 inches 


(13.750) 2(500) 


or a chart solution indicates 0.009 incl 


difference in thickness 


Notice where the efficiency curves 
discontinue at the bottom of the graph. 
This line is a plot of the equation 
SE/P 26(P< 385SE: SE/P ] 
> 2.6, Par. UG-27(d)) 

which is the code limit of the eylindri- 
cal shell equation. Values below this 
limit indicate that the thickness must 
be solved for from the equation for 
thick cylindrical shells. 

If the nature of the work is such 
that only a portion of the chart is 
needed, that portion can easily be con- 
structed to a larger scale thereby in- 
creasing the accuracy. 
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P Design or maximum 


Efficiency of longitudinal 
percent, 
Radius « 


Diameter of shell or inside 


curve), 
ft the mcluded 
head, degrees 
t the 
1} | 
ckKle radius, n., 
(D 2h)*), 
VL/r), 


for tl readu -. 


1951), 
Intermediate thickness, in., 
Minimum 


Correction tactor 





Definitions of Terms Shown on the Chart 

See insert opposite 

allowable 
referred to are gage pressures, 

Maximum allowable working stress, psi, 


joints, or of ligaments 


f shell or inside radius of heads, in 


diameter of 


wn radius of torispherical heads, in., 


{ape x) 


length of the 


mechanical 
‘ar. 122(b), American Standard Code for Pressure Pipmg, (ASA 


shell or head thickness, 


working pressure, psi. All pressures 


between openings, 


(Use 


heads, in 


correct “C” curve), 


(Use 


correct “C” 


angle of a cone at the centerline of 


minor axis of an ellipsoidal head, in., 


strength, and/or corrosion, in 
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EFFECT OF PLANT PURCHASE PRICE 
UPON PRODUCT COSTS 


| 


=> NEW BUTYL 


CURRENT NATURAL 


CURRENT GR-S LT 
CURRE NT 


PAYOUT PERIOD —YEARS 


> he ser | 


THESE CURVES BASED eis 
4 YEAR PAYOUT AFTER 
TAXES. SEE TABLE IV FOR | 
ILLUSTRATION 


PRODUCT COST-CENTS PER POUND 


10 20 30 40 50 60 70 80 930 100 10 20 


PLANT PURCHASE PRICE -PERCENT OF INVESTMENT 


Figure | 


A Critical Study of the— 


_ ~— 


EFFECT OF PLANT PURCHASE PRICE 
UPON PAYOUT PERIOD 


ooo 
HEE 


| i 


a8 ae + 
THESE DATA ms 
UPON PRODUCT PRICE 
EQUAL TO THE COST 
OF PRODUCTION IN 
NEW PLANTS. SEE 
TABLES tii AND V 
FOR ILLUSTRATION 


a tf 
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Figure 2 


Selling Price of Synthetic Rubber Plants 


An engineers’ eye-view of the price the government should set on its 


synthetic rubber facilities, giving full consideration to original investment, 


ment cost and raw material availability. 


Henry E. Haley, D. N. McClanahan and John P. Street, 
Wyatt C 


Hear 


ck Ena neering Corr ration. Houston 


these values have varied from 25 per- 
cent to over 100 percent of the present 


Most of the 


but only 


IN KEEPING WITH the American 
private enterprise. the 
upon the 


tradition of 


U.S. government is entering investment. statements 


final phases of a program which was can be insofar as 
designed to transfer the government 
rubber and rubber 
producing plants to pri- 
vate ownership. These plants provide 
the bulk of the nation’s rubber pro- 
ducing capacity. A major industry is 
to change ownership. What are these 
For much 


Numerous statements 


justified. 
and 
It is 
purpose of this paper to present 
affecting 
how they 
of these facilities. 
based the 
Gulf Coast plants 


an individual plant is concerned, 


owned synthetic not for the industry as a whole. 


the 
various factors 


component 


and to show can influence 
the 
This 


premise 


selling price 
discussion is 
that the 
the basic 
are 


plants worth ? how will upon 


they be sold? 
have been made wherein a finite value 


will set disposal pattern 


was assigned to these facilities, and since they generally comparable 
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plant value 


replace- 


in type and in proximity to raw ma 
terials and consumers. 

At the very beginning of World 
War Il over 90 percent of the world’s 
natural rubber fell 
leaving this country in 


supply of into 
enemy hands, 
the position of having to fight a glo 
bal war with less than one year’s nor 
mal requirements of rubber in public 
and private stockpiles. The only solu 
tion to this problem was to quickly 
synthetic rubber industry 
large enough to supply almost all of 
the rubber the country at 
war. Although some progress had al 


develop a 


needs of 


113 





ready been made in synthetic rubber 
production by private companies, the 
urgency of the situation made it neces 
sary that the undertake 
the financing and over-all direction of 
the project through the use of private 
to construct, and 
Almost $700 
the program 


of 


material 


government 


companies design. 
the 


was 


operate facilities. 
on 
total 


raw 


million spent 


which included a some 5] 


plants including and 
associated chemical plants. Since the 
war, many of these plants have been 
either 


the rub- 


disposed of since they were 
nonessential to the needs of 
ber program or competitive producers 
outside of the general synthetic rub- 
ber field. The government has con 
cluded that the national security and 
the of synthetic 
compared to natural rubber is such 


that the competitive facilities remain- 


competitive status 


ing under federal ownership may now 
be safely sold to private industry. 
These fac ilities w hic h are to be offered 
for sale are shown in Table |. This 
list includes all remaining government 
owned plants except for two alcohol 
butadiene plants and three miscella- 


neous plants which have been judged 


to be noncompetitive producers 

In these remaining plants, the na- 
tion's supplies of GR-S type and buty! 
type rubber are produced. GR-S type 
rubber is a copolymer of butadiene 
and styrene. Styrene produc tion facili 


ties were originally included in the 
rubber program, but of the 
plants have been sold since the uses 
of styrene apart from rubber demands 
are sufficient to establish a stable, free 
market. Butadiene, however, is pro- 
duced in government plants which use 
alcohol, normal butylene, or butane as 
raw Alcohol-based — buta- 
diene is high priced as a result of the 


most 


materials. 


expensive raw material. The butadiene 
derived from butylene supplies the 
bulk of the butadiene demand. The 
latter type plants receive the butylene 
feed from adjacent petroleum refin- 
and are generally quite inte- 
grated with the particular refinery op- 
erations. The butadiene plants which 
raw material are 


eries 


utilize butane as a 
practically independent of any adja- 
cent refining facilities due the 
wider availability of butane. The two 
plants producing butyl rubber, a co 
polymer of isobutylene and isoprene, 
derive their raw material from nearby 
petroleum refining operations. 


to 


Federal policy on rubber matters 
and authority for operation of the 
synthetic rubber industry are set forth 
in the Rubber Act of 1948. This act. 
as extended in subsequent sessions, ex- 
pires March 31, 1954. In compliance 
with provisions of this act, the Recon- 
struction Finance Corporation, on 
March |, 1953, placed in the Presi- 
dent’s hands a report outlining a pro 


TABLE | 


Government Synthetic Rubber Facilities Included in Disposal Program 
(Dollar Amounts Are in Thousands) 
[From Yohalem Report, RFC to President, Dated March |, 1953) 


Plancer 
Ne Lecation 


Present Operator 

Copolymer Plants (GR-S 
Copolymer Corp 
Firestove Tire & Rubber ( 
Firestone Tire & Rubber ( 
General Tire & Rubber ( 
B. FP. Geadrich Ce 
BK. FF. Goodrich Co 
(ioodyear Synthet KR 
Goodyear Synthetic R 
Kentucky Synthetic R 
Midland Rubber (¢ 
Philhpa Chemical ( 
U.S. Rubber ¢ 
U.S. Rubber Co P 


Baton Rouge, I 
Akron, Ob 

Lake Charles, I 
Haytow: 


Neches. Te 


Los Angeles 
Borger, Te 
Naugatu 
wt Neches 


va 


Total Copolymer 
Buty! Plants (GR 
Humble (hl & Refining ( 


Eaeo Standard Ohi Cs 


Total Buty 


Petroleum 
Cort 


Butadiene Plants— 
Cities Service Refining 
{ opolymer ( ory 
Humble Oil & Refining ¢ 
Neches Butane Prod. ( 
Phillips Chemical ( 

vwlair Rubber, I 
Shell Chemncal Cor 


tandard (hi Co. of Calf 
Total Butadiene I 


Styrene Plants 
Dow Chemical Ce 


GRAND TOTAI 


Texas 


k, Cont 


Net Book 
Onganal Present Value at a 
Investment lavestment Dec. 31,1952 Capacity 


9.000 I 
w000 T 
09.400 I 
44,000 I 
00000 | 
122.000 I 
15,200 I 
oo nl 
so I 
60.000 | 
66.000 I 
22,200 I 
88.400 I 


s |$ 7,332 | $ 9,276 $ 
7.766 7.4630 
a 15.840 
0 oNa 
vas 5,047 21,604 
18.387 


4,148 
$041 
> aan 
5,404 
¥ 194 
7,471 
3,550 
7,242 


Os 


MINE 


15,246 


860.000 T 


43.000 I 
47,000 I 


60.000 I 


60,000 ST 
23,000 ST 
49,000 ST 
197,000 ST 
71,200 ST 
78.000 ST 
61,000 ST 


539,200 ST 


$438,043 


gram for disposal of the rubber pro- 
ducing facilities to private industry. 
On April 14, 1953, the President in 
a message to Congress recommended 
prompt enactment of disposal legisla- 
tion along the basic outline of the 
RFC report. It is anticipated that 
upon completion of hearings, Con- 
gress will pass legislation providing 
for the sale of these facilities. 


Value of Facilities 

the that the 
government was instituting a definite 
plan for disposal of the rubber facili- 
ties, there has been a great deal of 
conjecture as to what the selling price 
should be for the various plants. So 
far the estimates for the total value 
of those offered have ranged from the 
government's own depreciated or net 
book value of $145,000,000 to more 
than the current investments which 
total approximately $440,000,000. 

The position of the government in 
this matter has been somewhat clari- 
fied recently by the release of the 
RFC report which states, “—-what can 
be obtained for the facilities can be 
determined only after a canvassing of 
the market. Therefore, no specific 
method for determining price is rec- 
ommended here.” 

This bulletin further to 
ciheally reject the viewpoint that the 
plant book value should determine 
the maximum purchase price. Basi- 


Since announcement 


goes spe- 


cally, the purchase price of a syn- 
thetic rubber facility must 
upon its competitive position in the 


depend 


post disposal era not only with new 
plants but with other existing plants. 
In order to establish a pattern for 
evaluation of existing plants, consider 
the Gulf Coast facilities. These plants 
are generally similar in type and io- 
represent the following 
of the total 
owned facilities. 


cation and 


percentages government 


Gulf Coast Capacity as 
Percent of Total 
70% 


Plants 
Butadiene (fron 
GR-S 
Butyl 
This of the of 
sufficient size to set the general pat- 
tern for disposal. Average figures de- 
veloped for these Gulf Coast plants 


petr leum) 


+ 
te) ’ 


100% 


segment industry is 


can be used as a basis for developing 
the of the individual 
plants not only in the Gulf Coast area 
but throughout the U. S. 

But first. a value must be set upon 
these Gulf Coast facilities. This value 
must be that the total of 
producing rubber will not exceed the 


status Various 


suc h cost 
product price as set by new plants. 
This product cost must include suffi- 
cient profit to attract the investment re- 
plants. While 
certain of the production cost items 
are readily obtainable, there are others 


quired to purchase the 


j , . 
veum Refiner 





which controversial and = which 
affect the final product cost signif. 
These latter 


tail dis ussion. 


are 


cantly. deserve more de 


Like automobiles 
plants 


DEPRECIATION, 


and lawn mowers. chemical 
wear out, and when they are operated 
beyond the limit of their useful lives. 
they 


are worth. Thus, as a plant produces 


they become more trouble than 
and grows older. its life or ability to 
produce is used up. This loss in plant 
value is considered as a cost of manu- 
facturing and is called depreciation. 
As the product is sold, that portion of 
the the de- 
preciation charge is placed in a de- 


income that results from 
preciation reserve which is used to 
replace portions of a plant which are 
worn out and, finally, when the whole 
plant is worn out, to build a com- 
pletely new plant. Depreciation is not 
profit and should not be so consid- 
ered. It the of 
money the producing 


represents recovery 


invested in 
facilities. 

In addition to the loss of the physi- 
cal ability to produce, a plant loses 
value as a result of the steady advance 
of In other 
words it becomes obsolete. As a plant's 


science and technology. 
product becomes less and less in de 
mand, the plant becomes less valua- 
ble. although it still be able to 
produce. Normal obsolescence is con 
to be 
term 


may 


sidered included in the depre- 
venerally Ab 


the devalua 
tion of a facility by some sudden de 


ciation as used. 


normal obsolescence. Or 
velopment is recognized, but has no 
part in the depreciation term as gen- 
erally used 
While simple 
plication of the depreciation concept 
Much 


has occurred in establish- 


in principle. the ap 


can become quite complex 
controversy 
ing allowable depreciation rates. This 
stems from the fact that any excessive 
depreciation is actually profit’ which 
taxation of 


Internal Revenue regulations consider 


escapes since the Bureau 
depreciation as a legitimate item of 
deductible from he 
computation. Assignment of 
finite values to the depreciation allow 
ance is largely a matter of judgment. 
since these cone epts do not lend them 
to Using 
allowable the 
of these 
plants have an average life of 18! 
vears. While it is not the intention of 
this paper to 
over depreciation rates, it should be 


expense income 


fore tax 


measurement, 
established 
Revenue. 


selves precise 


rates by 


Bureau Internal 


enter into controversy 
pointed out that, since part of the de 
he 
placing worn out equipment, an al 
100,18.5 5.4 


preciation must reinvested in re 


lowance greater than or 


percent per year is required in order 


to recover the original investment in 


Siual "3 195 2 


1s! Isl, 


life expectancy is considered reason- 


years. However. the veal 


able. Some ten years have expired 
virtue of &1. years remaining 


and by 
life. these plants have depreciated 54 
percent in value. 

While a plant depreciates for time 
in use, it can also increase in value 
due to such things as rising costs. This 
has occurred in the case of synthetic 
rubber. In 


value to these plants, the replacement 


assigning a depreciated 
value is determined and then depre- 
ciated for time in service. As discussed 
later. new plants cost 175 percent. of 
the existing plants. Depreciating this 
figure by 54 percent gives a depre- 
ciated replacement value equal to 80 
percent of the current investment. 

Prorir. Federal operation of | the 
rubber has been essentially 
on a nonprofit basis. In private oper- 
ation, of course, there must be profit 
considerations to attract the capital 


facilities 


required to purchase these plants. In 
financial 
investments 
}2 


investment, 


ventures, circles view 


disfavor 


new 
with with a net 
return less than about 
vear of the 
for a plant of about 8 years. For in 
vestment in an existing facility 
over half its life expended. it is felt 
that profit should be sufficient to pay- 
out the plant purchase price in a 
shorter period of time. How short a 


percent pet 


or a payout 


with 


time is a matter of individual decision 
depending upon such items as these: 

@ Pending 
render 


“ hic h 


ob- 


developments 
would present’ plants 
solete. 

Need of the facilities to supply 
raw materials to other processing 
plants or to satisfy commitments 
Estimates of 
products will command a 


market. 


how long current 


large 


Opinions will vary on payout time. 
hut the more reasonable figure is be 
lieved to be in the neighborhood of 
four vears for these existing plants 


item of 
taxation 
Rate of 
companies, 


Faxes. Another 
he the federal 
prohit. 


FEDERAI 
expense will 
which accompanies 
taxation will 


but the chemical industry averages for 


vary among 


former years are as follows 


1942-1945 
1946-1950 


1952 


YY percent ¢ 


tpt 
$1 percent of profi 


195] 62 percent of pre 

During the former and latte1 
ods the excess profits tax was in effect. 
When the excess profits tax expires 
it is expected that the basic tax rate 
he boosted to about 


will 59 percent. 

In addition to these cost considera 
tions, there other factors 
should receive serious study in plant 


are which 


evaluation. These include: 
@ Cost of new plants. 
@ Prior plant sales. 
® Natural rubber competition. 


Cost or New Prants. The original 
of the facilities 
out in 1OVA. 
have 
the 
the 
butylene, 


rubber 
1943 
investments 
that and 
investments for 


construction 


was carried and 


Some additional 


been made since time, 
current 
Gulf 
GR-S. and butyl plants are given in 
the the 


time costs 


average 
Coast butadiene from 


following tabulation. Since 


of 


have increased about 75 percent, which 


original construction, 
means the identical plant today would 
cost 75 percent more than the present 
investment. In the case of new plants 
designed to take advantage of operat 


Average Gulf Coast Investments 
Per Annual Ton 


Present Cost 
for Newly 
Designed 
Plant 


Present Cost 
for New 
Ideutical 

Plant 


Current 
Ceovernment 
Investment 
Butadiene from 
butylene 
GR 
Kut 


$470 871 
$200, LT 
$330, LIT 


$580, ST 
$320 L1 
$1030 LT 


TABLE tt 


Prior 


Sales 


Major Synthetic Rubber Facilities 
(Figures are 1000 Dollars 


Date 
Sold 


Capacity 
Tons Per Year 


60,000 LT | Ja 


50,000) ST 
37, 500 ST 
i | 


5M 


Note 


A Gulf Publishing Company Publication 


SALES PRICE 
Estimated 
Depreciated 
Replacement 
Value 


Percent of 
Depreciated Percent of 
Replacement Investment 


Invest 


ment Dollars 


$5 ‘ 





ing experien ee, new ideas, and new 


techniques, it is reasonable to expect 
that plants of 
could be erected for about 80 percent 
of this replacement value 


comparable capacity 


Prion PLANT Sares. In considering 
the 
placed upon these facilities, it is in 


value which might properly be 
order that a review be made of rubber 
facilities which have been disposed 
years. In a report to the 


John R 


ary, 1950, eighteen plants are listed 


of in prior 


President by Steelman, Janu 
as having been sold prior to that date 
On the whole these plants with a total 
of $165.2 million brought 


S) per 


investment 


of $57.3 million, or 


a return 
cent of the investment. Eleven of these 
plants were either of little value. pro 
ducers of miscellaneous chemicals, un 
economical 


“ ith 


producers, or so integrated 

facilities as to have a 
interests A sty 
rene plant representing an investment 
with 


private 


low value to outside 
of $9.5 million was sold jointly 
with it 


Selling 


in alcohol-butadien plant 


nvestment of $37.9 million 
for the 


iltthough most of the 


price two was 89.45 million 


and value is pre 
sumed to reside with the styrene plant 
for the of this study it is 


possible to assign a percent of 


PUL prose not 
forvite 
one of the two 


investment to either 


Data lor the 
ire tabulated in 


plants 
total 
these 
percent of the 


remaining tive 
Fable Il. The 


money recovered in the sale of 
plants represented lo 
ind hl 
placement value depreciated for time 
Individual 
this 


exper ted that a 


investment percent of the re 


in service plants varied 
averace It 


fairly 


imone the 


quite widely from 
micht be 


pattern 


unit 


form would exist 

thes were | 
but it ts 
within this group that the highest and 
While a 


these data 


styrene plants sine 


comparable size and type 
returns more 
study of 


lowest oceul 


rigorous may 


TABLE itt 
Coverage Cost of Rubber in New Plants 


Production at 100° of Capacity 


Butadiene 


Plant 
$a 

Cost of Product Pound 
Preval 


D> 


! 


bring these figures more in line, it can 
be concluded at this point that cer- 
tainly some degree of buyer resistance 
will develop if the disposal price of 


the remaining plants moves beyond 


the range of 50 to 60 percent of the 
depreciated replacement value. 


Rupper. An evaluation 


consideration of 
synthetic 


NATURAI 
study include 
with 


Natural rubber prices 


must 


natural rubber which 


must compete 
are extremely sensitive to supply and 
demand relations and in the past have 
Since the 
price of 
16 and 
73 cents per pound, and it is currently 
selling at 25 cents per pound. Some 
the that 


demand increase, 


varied over wide extremes. 
end of World War II the 


natural has ranged between 


observers are of 


world 


a nd 


opinion 
rubber will 
not 
the 
will be strengthened 


While this 


unwise for 


since foreign users are 


idapted to the use of synthetic. 
price of natural 
the 


may be 


over next few vears. 


true, it would he 
synthetic prices to be placed much in 
Should this 


would 


excess of natural rubber 


occur. domestic consumption 


swing to natural. It must also be real- 
ized that natural rubber prices could 
drop. Some protection against abnor 
mally low natural rubber prices must 
bye provided to protect the synthetic 
industry, and it is probable that the 
disposal legislation will provide for 
some safeguards so that the industry 


ill remain intact 


EVALUATION 


Che 


presents the basic method and the fae- 


PLANT foregoing 


tors to be considered in evaluating the 
Phe 


values to be assigned these vari 


average of the Gulf Coast plants, 
firnite 
factors are subject to many dif 


ous 


TABLE IV 


Cost of Rubber in Existing Plants— 
Private Operation 
Production at 100% of Capacity 


Butadiene GR-S 


Cost of Product, ¢ Pound 


ferent opinions. By way of illustra- 
tion. certain values have been selected 
and the 
ship of plant purchase price with the 
future rubber economy. These results 
are given in Tables II]. [V and V and 
in Figures | and 2. 

Table III is a 


items which determine the price of 


used to determine relation- 


tabulation of costs 
rubber from new plants. Raw material 
prices and the basic conditions used 
are given in this table. 

Table IV shows sample calculations 
for the rubber in existing 
plants, the 
shown. In developing these costs, it is 


cost of 
based upon conditions 
considered that production costs with 
private operation will be higher than 
with federal operation, due to addi- 
tional items of expense suc h as sales, 
expense, and research. It is also con 
cluded that the production costs in 
existing plants will be greater than in 
new plants. One reason for this is the 
fact that these plants are entering the 
and re 


old age period where repair 


placement costs will increase over 


those of prior years. Purchasers of 


these plants must meet these costs 


benefit. of 
reserves from 


without unused deprecia 


ton former years 
lable V gives sample figures for de 
veloping the payout period for the ex 
isting plants. based on a set product 
price and varying plant purchase price 
Figure | is a plot of product costs 
versus plant purchase price (based 
upon four-year payout) showing also 
prices for butyl. GR-S, 


rubber (No. 1) 
these 


and 
On the basis 


curves 


current 
natural 


with which were pre 


TABLE V 


Payout Period of Existing Plants 


Production at 100% of Capacity 


Butadiene GR-S 


Cost of Product.c Pound 
Raw Materia 
Prod 


Ds 





pared, it is seen that as the plant pur- 
chase price exceeds 45 percent of in- 


vestment, the synthetic rubber price 


moves above the current GR-S price. 
At 70 percent of investment, prices 
are equal to that of rubber from new 
plants, or 27-28c/Ib. 

Figure 2 
versus plant purchase price, and is 
based market 
new plants. On this basis a four-year 


is a plot of plant payout 


upon prices as set by 
payout is obtained at a purchase price 
equal to 70 percent of the government 
investment, while at 45 percent, a two- 
year payout is obtained. It should be 
pointed out, however, that immedi- 
ately after disposal, the price of syn 
thetic 
rubber from new plants. 
in order to obtain a four-year payout, 


rubber might not rise to that of 
In this case. 


the plant purchase price must be less 
than 70 
narrow this spread, a detailed study 
must be made of the raw material and 
markets to obtain 
their future 
would also require an examination of 


percent of investment. To 


product reliable 


estimates of course. It 
the interim period following disposal 
and before new plants can be put into 
production \ 


production prices 


program hased upon 


plant would 
not pay off in the required time if 
the product prices do not reach the 
Since the time for 


facilities (two years) 


new 


de signated level 


erection of new 
is an appre iable portion of the prob 
able payout period (four years), this 
consideration is worthy of a= great 
deal of attention. It should 
pointed out that if studies indicate a 
lack of facilities in the 


near future. it would be advantageous 


also be 


need for new 
for these existing facilities to be sold 


which would cause the 


product price to rise, not to that from 


at a value 


new plants. but to an intermediate 
level In this 
market can adjust itself more gradu 


and the 


manner. the consumer 
ally to rising rubber prices, 
competitive relationship hetween nat 
synthetic can adjust itself 


ural and 


in steps 


Factors Affecting Individual 
Plant Values 

While it can be 

plant price for the 

Coast should 

certain percentage of investment, this 


concluded that the 
Gulf 


some 


pure hase 
facilities average 


figure cannot apply to each individual 
plant When the 
structed 
the primary purpose was to get 


plants were con 


during the wartime emer- 
vency 
volume production of rubber as soon 
Expense Was secondary 
extent. 


based upon availability of raw mate 


as possible. 


and location. to a large was 


rials which were not required by other 


vital such as aviation 


line prod ction Consequently. nearly 


progr ims 


every one of the plants contain cer- 
tain features which will cause its value 
to deviate from the Gulf Coast aver- 
age. It is not within the scope of this 
article to attempt to assign finite val- 
ues to the individual plants. To do so 
would require detailed study of each 
plant and consideration of those fac 
tors. discussed herein, which affect the 
cost of production and which in turn 
cause each plant to be more or less 
valuable than the average. 


CONSTRUCTION Costs. From an ex 
amination of the present investment 
figures for butadiene and copolymer 
plants shown in Table 1. it may be 
that the investment per 
ton varies considerably. In some cases. 


seen annual 
this is a result of greater physical 
value, and in others, it is due to plant 
large part of the 
certain plants ap 
from 


size However. a 


difference among 


pears to have resulted actual 
variation in construction cost. In eval 
uating these differences, it must be 
brought out that the plants, even ol 
the same type. do not all include the 


same facilities. 


Size. Both the copolymer and buta 
diene plants vary widely in produ 
each 
than 
Allowance must be made 


tion capacity, the largest of 


group being eight times larger 
the smallest. 
for the higher production costs in the 


smaller plants. 


Raw Mareriars. All of the butylene 
to butadiene plants receive their feed 
from nearby refineries. In those cases 
where a single refinery supplies butyl 
ene, an outside purchaser would have 
little raw material independence and 
there should be 


for this disadvantage. Certain of the 


some compensation 
plants utilize butane as a raw mate- 
rial. and since butane is more avail 


able. the raw material picture for 
these plants is considered good. 

The Gulf Coast GR-S plants all are 
located near a single butadiene plant 
The butadiene production and demand 
each location 


are not in balance at 


and there Is considerable movement 
of butadiene throughout the area. A 
single butadiene supplier limits inde 
pendence, of course. but this is less 
serious in GR-S considerations due to 
established raw material shipping 
within the area. Styrene supplies for 
the copolymer plants are sufficient 
and offer no problem. 

In the case of the butyl plants, iso 
butylene is supplied by a single adja 


Here feed stock 


inde pe ndence is limited 


cent refinery. again 


INTEGRATION. Several of the butyl 
ene to butadiene plants are dependent 
nearby refineries not only for 


feed. but for 


their certain important 


phases of processing. This is illus- 
trated by the butyl-butadiene integra- 
tion wherein the butyl plants remove 
isobutylene (an impurity in buta- 
diene manufacturing) from normal 
butylene which is the butadiene plant 
feed stock. The butyl plant thus per- 
forms part of the purification required 
in butadiene manufacture. When these 
facilities are split into component 
parts, this sequence will be disrupted. 

The copolymer plants depend upon 
adjacent butadiene plants to purify a 
recycle stream, but are otherwise rela- 
tively nonintegrated. 

The butyl piants, apart from feed 
stock relatively 
pendent of adjacent facilities. 


supplies, are inde 


Urinities. In a number of cases, a 
common steam plant was constructed 
to serve several nearby rubber or com 
ponent plants. Disposition of this com 
utility 
value of the plants. 


mon will, of course, affect the 


| hose 


water 


TRANSPORTATION, facilities 


which are near transportation 


might be said to have an advantage 


over the inland plants 


The 


have been developed primarily for the 


LOCATION preceding factors 
Gulf Coast plants, but apply neverthe 


less to other sections of the country. 


There are other factors of a geo 


graphical nature which must be 
weighed in considering plants outside 
the Gulf Coast. These include the dif 
ferences in utility and other processing 
different 


charges, raw 


freight 
material, utilities 
available. Having set the pattern with 
the Gulf Coast plants, the evaluation 


costs mn sections, 


and 


of the other plants is made easier 


Summary 


The Gulf Coast synthetic rubber and 


rubber component plants constitute 
the bulk of such facilities which may 
he sold by the These 
plants are generally comparable, and 
believed that 


posal price can be used as the pattern 


government, 


it is their average dis 
for evaluating each individual plant 
throughout the country. This average 
disposal price should be such that the 
Gulf Coast plants can compete with 
plants. In turn, the individual 


new 


existing must with 
this Gulf 


market price of the plants can be thus 


plants 
Coast 


compete 
average, and the fair 
determined. On the basis of conditions 
used in this study. the fair value of 
the Gulf Coast plants is concluded to 
he above 45 and below 70 percent of 
the current investment. A closer fieure 
can be obtained upon a more detailed 
study of raw material and product 
markets study of 
the interim period before new facili 


and after a closer 


ties can be put into operation 





Refinery Gasoline Desulfurized 


By the Cycloversion process, octane improve- 


ment is 8 to 10 numbers at the 3 ml TEL level in this 


Mexico City plant. 


Harry J. Burns, *' 
Carlos L. Corcuvera, 


MEXNICANOS. the 
of Mexico. de 


and 


PETROLEOS 
national oil company 


<ulfurizes straight run gasoline 
part of the thermally cracked gasoline 
their largest 


( ve love rsion 


refineries by 
How 


into 


in three of 
time ol the process 
the Cycloversion fitted 


the processing plan of the Mexico City 


unit Was 


refinery, its operation and the results 
obtained are as follows 

The Mexico City refinery 
was rebuilt in 1945, has 
units total 


5.000 barrels per day 


which 
Iwo topping 
capacity of 


with a crude 


However only 


0.000 barrels per day is actually 


since this is the maximum 
pipe line that 


mountains from the 


charged 
capacity of the brings 
the oil 
Poza Rica production area to Mexico 
City. In addition to the stills 
the processing units are a two-coil 
cracking 15.000) bar 
capacity, an Hk alkyla 
light 


and the 


over the 
‘ rude 


thermal unit of 


rels per day 
momerization unit, 


thon unit, an 


end fractionating facilities 
The usual facilities 


load 


are also included in the plant 


(veloversion unit 
for treating. blending. ethylizing 
ing, et 

The straight-run gasoline from the 
Rica 


O08 to 


crude contains 
Old 


Poza approxi 


weight percent 


mately 


removing the sulfur com 
this 


an octane improvement of 


sulfur. By 


pounds from vasoline il was 
found that 
{to LO numbers could be obtained at 


rurbse LI 


level. Pemex found that 


the octane improvement ob 


tained by desulfurization made it 


supply the regular 
and at the 


provide larger quantities of premium 


rritie h easiet to 


vrade of gasoline same time 
rasoline 

The Cycloversion unit 
i 2-by 26'/2-foot cata 


containing ap 


equipment 
consists of twe 
lyst chambers, each 
proximately 80,000 pounds of baunite 
heater product to 


catalyst, a process 


charge heat exchangers a product a 
( umutator { har: 4 and produc | prUlentpes 
facilities 
12.000 bar 


and catalyst regeneration 
The nominal capacity of 
rels per day has been exceeded most 
of the 
operation; and occasionally 


17.000 


time since the unit went into 


a charge 
of over barrels per day has 


hee n proc t ssed succe asfully 


11S 


The normal processing temperature 
at the inlet of the catalyst chamber is 
800 F. The production of 
and at times 


gas at this 
temperature is very low 
the chamber effluent product is totally 
condensed. The amount of carbon de- 
posited on the catalyst is very small 
750.000 barrels has 


and as much as 


been processed through a chamber 
before catalyst regeneration was neces 
sary 


| he « rude 


approximately 28 


Mexico City 


percent 


received in 
contains 
rasoline and lighter. as indicated in 
gasoline and lighter. Considerable light 
material, recovered in the absorption 
ind stabilization plants in Poza Rica, is 
added to the crude before it is moved 
to the 
City 


crude earrving a far 


refinery. thus giving the Mexico 


refinery an enriched synthetic 


greater percent- 
age of light material than other crudes 


in Mexic 0 


The gasoline and lighter material 
removed in the 
is collected in spheroid tanks. In the 


original processing plan. this material 


refinery topping units 


was charged to a depentanizing tower, 
with the pentane-free bottoms going 
to solid copper chloride treaters. The 
pentane and lighter overhead material 
was then charged to a depropanizet 
where the propane and hydrogen sul 
fide were removed: the bottoms prod- 
uct was caustic washed, treated with 
dry copper chloride. and fractionated 
into iso- and normal butane. and iso- 
and normal pentane 

It is interesting to note how easily 
fitted into the 


making use of the 


the Cyeloversion unit 
described flow by 
existing depropanizer to remove the 
additional amount of hydrogen sulfide 


that was produc ed 


Processing Plan 
The raw straight-run gasoline from 
the spheroid tanks Is 
first to the from 
which it goes directly to the depen- 


now ¢ har ved 


(ive loversion unit. 
tanizing tower. thus requiring no addi- 
tional storage. No other changes were 
necessary in the processing plan as 
described except. of 


that after 


above. course, 


removal of the hydrogen 


sulfide in the depropanizer, al prod. 
ucts are sweet and require no further 
treatment. The used in 
HF Alkylation. The normal butane is 
used as charge stock for the isomeriza- 
as LPG. The iso- 


aviation 


iso-butane is 


tion unit and also 
gasoline 


and 


pentane into 


blending. The 


material is put 


rin = 
normal pentane 


heavier into motor 
vasoline. 
Because of the amount of light ma 


terials present in the charge to the 
Cycloversion unit. the improvement in 
octane number obtained on the motor 
fuel portion of the charge can best be 
shown by testing debutanized samples 
of the charge and product Inspection 
tests of such samples are shown in 
Table 1 
ment of ten Research octane numbers 


at the 3-ml TEL level. 


Regeneration of 


which indicates an improve 


the catalyst is a 
complished by burning the carbon off 
with a mixture of air and superheated 
conditions 
Thermocouples placed in the catalyst 
Led allow the progress of the burning 


steam under controlled 


to be closely followed and regulated. 


The catalyst in a chamber on this unit 
than 24 
straight-run 


regenerated in less 
after 


vasoline for 


ean he 
hours processing 
more than two weeks at 
temperatures When 
crac ked 


straight-run. or when operating at re 


desulfurization 


charging a mixture of and 


forming temperatures, the processing 
period is decreased, Still. the process- 
ing period on a given chamber is much 
longer than the time required for re 
generation and permits a simple and 
unhurried regeneration operation. 


TABLE 1 


Inspection of Atzcapotzalco 
Perco Unit Samples 
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Refining With Adsorbents 


Part Il 


Efficiency of adsorbents must be evaluated. Decolorizing and desulfuriz- 


ing properties are important in component separation. 


V. A. Kalichevsky' and Kenneth A. Kobe 


THE FIRST ARTICLE in this series 
dealt with the preparation of adsorb 
ents and the physical and chemical 
properties of each type. This second 
part discusses the efficiency of adsorb 
ents and how to measure it, the reasons 
behind desulfuriz 
ing properties, and the latest develop 
of adsorbents for 


decolorizing and 
ments in the use 
the separation of petroleum fractions. 


Evaluation of Adsorbents 


Efficiency of adsorbents varies with 
the type of oil refined. Some adsorb- 
ents are most efficient in refining oils 
to light colors while others are best 
in the dark color ranges. Small varia 
tions in treating conditions may have 
a considerable effect on the efficiency 
of the adsorbents or change their rela- 
tive positions. For these reasons, evalu- 
ation of the efficiency of the adsorb 
ents in relation to a standard adsorb 
ent and using a standard oil is of little 
value to the refinery. 
should revaluate the adsorb 


Likewise each 
refinery 
ents every several years and make the 
necessary corrections for changes in 
the operating technique and the erude 
oil supply. 
Evaluation of the adsorbents must 
he done in the laboratory because of 
uncertainties 


making 


the many involved in 
plant operations. In these 
laboratory evaluations the plant con 
ditions must be reproduced as closely 
as possible. Satisfactory 
worked out 
used for contacting 
The oils used 


proc edures 
adsorb 
and for 


were for testing 
ents 
percolating * oils. 
in this work must be the representative 


stocks. In 


they 


plant testing percolation 


clays, must be burned at tem 
peratures used at the plant. The mois 
ture content of the adsorbents should 
be adjusted 

Determination of the various prop- 
erties of adsorbents in addition to the 


decolorizing power is desirable. Ap- 
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pany 


parent density is measured if the 
adsorbents are bought on weight basis 
and handled on the volume 
Moisture content affects 


tiation costs. The mesh of adsorbents 


basis 
transporta 


may indicate filter rates although dif 


ferent adsorbents of the same mesh 
vary widely in filtering characteristics 
known 


indicative ol 


The mesh of adsorbents is. 
therefore. more their 
properties than the mesh of the un 
known adsorbents. Retention of oil by 
an adsorbent might be estimated but 
little interest 
adsorbents 


this is of hecause the 
washed with 
Adsorbents 
third of 


a few 


spent are 
naphtha before discarding 
retain 
oil by 
percent of oil after the naphtha is ap 
plied. Standard fuller’s earth is avail 
able for evaluating the 
efficiencies of 


normally about one 


weight before and only 


decolorizing 
vegetable but not 
petroleum oils, 

Adsorbents are used primarily for 
decolorizing oils. but they may be re 
quired to fulfill additional duties. This 
may include improvement in demulsi 
bility and oxidation characteristics. re- 
ductions in the acidity and the ash 
content. or an improvement in electri 
cal and other properties of oils. If this 
Is required, the necessary tests are 
conducted. 

Simplified methods for testing 
Phe 
might be of some interest in compar 
from the 


adsorbents were devel oped 


ing adsorbents originating 
same source, but not for wide applica 
tions. The temperature rise on mixing 
bauxite with kerosene.*” pinene'’ or 
a special apparatus 
said to be 


efficiency. 


terpenes in 
known as “ergometer” is 
indicative of the 
Other 
tion of adsorption of dyes like methy- 
from 


hauxite 


suggestions include determina 


lene blue®’ or malachite green 
water solutions. of swelling tendencies 
water’’ or 
alka 


from 


of clays in contact with 
titration of 
lies." 


() to 275 ¢.c. 


clays with acids or 
clays adsorb 
of O.1 sodium 
hydroxide solution per gram, others 


or both alkalies 


Some 
normal 


may adsorb acids 


Publication 


and acids. Clays in water suspension 


migrate under the action of electri 
current. All of 


results 


these tests will 


0,158 


vive 
erroneous 
Very 


be located all around the world. but 


many natural adsorbents may 
a small portion of them is of practical 
value. Out of one thousand samples 
tested maybe 
worthy 


only one or two are 


of further studies, 


Theoretical Principles 

The theoretical adsorption equa 
tions! with the possible excep 
tion of the empirical relationship of 
Freundlich” are not applicable for 
evaluating the decolorizing efficiency 
of adsorbents. The Freundlich equa 
tion is subject to the usual limitations 
of empirical relationships." 

One of 
in applying the equation in practice 
is the absence of adequate methods for 
expressing the concentration of color 
ing matter in the oil in additive units 
This coloring matter is not a chemi 
cally uniform substance and the com 
of the oil is 


the difficulties encountered 


position likewise not 
uniform 


coloring 


In addition to removing the 
matter, the adsorbents 
chemical 
such as polymerization, These reac 


may 
promote certain reactions 
tions are of mue h importane © in de 
colorizing oils containing unsaturated 
as cracked gaso 


hydrocarbons. such 
lines. Some of the polymerization re 
which 


actions produce color bodies 


dissolve in the oil. On prolonged 


contact the oil color may become 
lighter and then darker than the color 
of the original oil. Darkening of the 
oil color is often greater if the adsorb 
ents are contacted in the presence of 
small quantities of air. Considering 
all these complications it is surprising 
that the Freundlich equation holds as 
well as it often does. 

The 
used only in estimating the decoloriz 
clays by the 
method. In using the Freundlich equa 


should be 


the “true” or additive color s« ale. The 


Freundlich equation can be 


contact 


ing power of 


tion colors expressed on 
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plicable to commercial practice. 


temperature levels.” 





“Inspection of the Freundlich equation shows that the adsorbents are 
utilized most efficiently if they are applied countercurrently or if they are 
added to the oil fractionally, that the oils should be treated before and 
not after blending, and diluting the oil with colorless solvents changes the 
response of the oil to the adsorbents, and that the removal of coloring 
matter in terms of true color is easier from original oil than from the oil 
partially treated with the adsorbents. Some of these conclusions are ap- 


"The Freundlich equation may be further elaborated for expressing in 
simplified numbers the comparative results obtained with several adsorb- 
ents applied to the same oil, with the same adsorbent applied to different 
oils, or to the same adsorbent and the same oil but contacted at different 








equation applied to petroleum assumes 


the form 


M 


where ©, and C are concentrations of 


coloring matter in the oil (“true” 
colors) before and after the adsorbent 
V is the weight of adsorb 


weight of oil 


s applied 

ent per unit volume or 
and V and KA are constants de pending 
on the nature of adsorbent and oil, 
procedure employed and the treating 
The equation produces a 


paper if 


variables 
straight line on logarithmic 
the color of the treated oil is plotted 
against the quotient of the color units 
removed and the quantity of adsorbent 
used 

Inspection of the Freundlich equa 
tion shows that the adsorbents are uti 


lized most efficiently if they are ap 


plied countercurrently or if they are 


added to the oil fractionally. that the 
oils should be treated before and 
not after blending, that diluting the 
oil with colorless solvents changes the 
response of the oil to the adsorbents 
and that the removal of coloring mat 
true easier 
from original oil than 
partially treated with the adsorbents. 


ter in terms of color is 


from the oil 
conclusions are ap 


Some of these 


plicable to commercial practice. 
The 


further 


Freundlich 
elaborated for 


equation 
expressing in 


simplified numbers the comparative 


results obtained with several adsorb 
ents applied to the same oil, with the 
same adsorbent applied to different 
oils. or to the same adsorbent and 
the same oil but contacted at different 
temperature ’ This is 


by dividing the two logarithmic equa 


levels." done 


tions into each other 


M kK 
M x 
where WV’ and V refer to the quantities 
of the and the = standard 
clays, and n,n’, AK and KA’ are 


stants in the two basic equations. 


unknown 
con 
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may be 


No attempts were made for apply- 
ing the equations to the removal of 
sulfur compounds and other sub 
stances from the oil except the color 
bodies 

In evaluating percolation clays. the 


following relationship might he of 


value 


1) 
K + N log 
Do 


Do, D, and De are optical densities 
of feed, effluent and composite, re- 
spectively, TV is the yield of the oil 
and H is the weight of clay used. K 
and \ are 


constants, 


Refining Action 


Adsorbents were first applied by 
the petroleum industry for improving 
the color of the oil and for removing 
resinous and asphaltic substances left 
in the oil after sulfuric acid refining 
or distillation. The desulfurizing prop- 
erties of adsorbents were utilized at a 
considerably later date. The most re- 
cent development is the use of adsorb- 
ents for separating oils into fractions 
of uniform chemical composition. 


Water and Suspended Impurities 


Adsorbents are very effective for 
removing water and suspended impuri- 
ties from the oil, acting as dehydrat- 
ing and clarifying Water is 
adsorbed in preference to the color- 
ing matter, If adsorbents are applied 
to the oil at low and 
the adsorbed water is not removed in 
processing the oil, the adsorbents must 
be dried to free their from 
moisture. The dehydrating action of 
adsorbents may be utilized for drying 
transformer oils or charging stocks to 
units but this is 
usually by blotter sodium 
chloride towers and other conventional 


agents. 


temperatures 


pores 


the refinery done 


pressing, 


methods 

Adsorbents remove most of the ad- 
ditives. For this reason the additives 
should be added to the finished oils 
and not to the intermediate products. 


Resinous and Asphaltic 
Substances 
Resinous and asphaltic substances 
are removed by the adsorbents with 
the resulting improvement in the color 
of the oil. Raising the temperature and 
increasing the treating time often fa- 
cilitate the hodies 
but at very high temperatures or on 


removal ol color 
prolonged contact reversion of color 
may occur, Difficulties experienced in 
the complete decolorization of some 
colored ali- 
phatic that 
the resinous and asphaltic substances 
may not be the only petroleum con- 
stituents responsible for the dark color 
of the oil. Observations were reported 
that the presence of small quantities 
of air is necessary for promoting color 
the adsorbents. 


oils and the existence of 


hydrocarbons indicate 


reversion by 


Sulfur Compound 

Adsorbents vary in their desulfuriz- 
ing characteristics. Some of them, like 
bauxite or alumina and silica gels are 
more effective than others, like fuller’s 
earth. Percolation is much more ef- 
ficient than batch contacting for re- 
moving sulfur compounds by adsorp- 
tion. Large quantities of adsorbents 
are usually required for obtaining a 
substantial degree of desulfurization 
as shown by the data presented in 


Table 4. 


TABLE 4 
Effect of Percolation Through Fuller's Earth 
on Sulfur Content, Carbon Residue and 
Viscosity of a Lubricating Oil 


Sulfur Carbon 
Content Residue 
Percent by Percent by 
Weight Weight 


Viscosity 
Gravity SUV 


Material API 210 F 





Unfiltered 
Stock 16 0.134 25 


Stream after 
Oil Yeeld 
of 
10 bbls 

25 bbls 4 05 O15 
75 bbls 2 0.546 

150 bbls 4 0.932 

300 bbls l 

500 bbls 1.61 


HOO bbs 179 


The desulfurizing action of various 
adsorbents and sulfuric acid on solu- 
tions of pure sulfur compounds in 
Table 5.'** 


adsorbents 


naphtha is shown in 
Twenty-eight 


were used per barrel of solution at 


pounds of 


room temperature or 50 pounds of 
sulfuric acid per barrel. 

The tabulated data show that sul- 
furic acid is a much more effective 
desulfurizing agent than the adsorb- 
silica gel is the most 
However, such 


ents and that 
effective adsorbent. 
comparisons may be misleading be 
cause the method of preparing the 
adsorbents is highly important.’®* This 
explains many discrepancies in the re- 
sults reported by different laborato- 
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oxide shown in the 


less effective than 


ries. Aluminum 
table seems to be 
some of the recommended for 
desulfurizing Activated carbon 
impregnated with sodium hydroxide is 


efficient 


gels** 
oils, 
claimed to be a agent 
for removing mercaptans.'~ 

The 
fitered 
first decrease and then increase indi 
sulfur 


very 


total sulfur content of gasoline 
through an adsorbent may 


cating desorption of com 


pounds 
Wide 


sulfur compounds present in different 


variations in the nature of 
oils result in similar variations in the 
desulfurizing action of adsorbents. 
Percolation of polymers from the 
manufacture of di-iso-butylene through 
silica gel in 36.6:1 volume ratio at 
80 F. reduced the sulfur content from 
0.81 to 0.084 percent, This is an excep- 
tion as very large quantities of adsorb- 
ents are usually required for desul- 
furizing making pro- 
cedures uneconomical. If the quantity 


oils'*? such 
of adsorbents used is large even full- 
ers earth shows marked desulfurizing 
characteristics.’ 

In the past, Burmah Oil Company 
used bauxite for desulfurizing kero- 
sine. Bauxite was charged to the filters 
direct from the kilns to avoid adsorp- 
tion of moisture. The sulfur content 
of kerosine was reduced from 0.134 
to 0.02 percent with 80 to 360 pounds 
of bauxite per barrel. If bauxite was 
charged to the filters from storage 
bins the sulfur content of the filtrate 
rose to 0.11 percent, presumably due 
to adsorption of water. Susceptibility 
of bauxite to moisture varies with the 
oil, For instance, the sulfur content of 
triisobutylene was reduced from 0.103 
to 0.018 percent by percolating 
through bauxite containing up to three 
percent moisture. 

A eyclic adsorption process for de- 
sulfurizing cracked naphtha and sepa- 
rating it into fractions has been 
worked out. Silica gel is used as 
the adsorption medium. Dry naphtha 
is freed of nitrogen 
bases and other very strongly adsorbed 
compounds which cannot be removed 
from silica gel with hot propane used 
in the regeneration step. Naphtha is 
then passed through the silica gel 
adsorption columns which are shifted 
in counter-direction to the liquid flow 
on a regular cycle through the raffinate 
refining, extract enriching, stripping 
with hot propane. and cooling zones. 
The data show that using 0.08 gallon 


1 


organic acids, 


of feed per pound of silica gel, 0.7 
volume recycle and 2.0 volumes of 
propane the sulfur ther- 
mally cracked naphtha was reduced 
from 1.22 to 0.05 percent. The vield 
of the desulfurized naphtha was 75-80 
percent and the life of the adsorbent 
exceeded six months 


content of 
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Nitrogen Compounds 

Partial or complete removal of ni 
trogen compounds is accomplished in 
normal treating operations and those 
that are left in the oil have no effect 
on the properties of finished products 
which would necessitate their elimina- 
tion. As a result litthe work was done 
on the effect of adsorbents on nitrogen 
compounds in petroleum. Such studies 
are relatively difficult because of ab 
sence of simple analytical methods for 
nitrogen determination. 

Nitrogen compounds of basic na- 
ture are retained to a considerable ex- 
adsorbents as fuller’s 


tent by such 


earth. 


Oxygenated Compounds 
Many 
removed by the adsorbents preferen- 
tially to the hydrocarbon substances. 
This removal is less complete than is 


oxygenated compounds are 


often expected and depends on_ the 
the oxygenated com- 
length of the 


structure of 
pounds and on_ the 
hydrocarbon radical. 

Aliphatic acids are 
removed by the clay, but the naph- 
thenic acids are little affected.'*® Ad- 
sorbents differ in this respect; bauxite 
removes naphthenic acids with greater 
than fuller’s earth. The use of 
sulfurie acid in combination with the 


adsorbents improves the extraction ef- 
115 


very efficiently 


ease 


ficiency considerably. 

The presence of polar compounds 
like acids. alcohols. aldehydes and 
others in the oil has an adverse effect 
on the decolorizing efficiency of ad- 
Wetting adsorbents with 
modifies considerably their 


sorbents. 
alcohols 
adsorbent properties. 


Hydrocarbons 

Hydrocarbons belonging to different 
chemical series or composing the same 
series are adsorbed preferentially. This 
is reflected in the differences in prop 
erties of the charge stock and_ the 
filtrate known as Day’s phenomenon. 
This difference in properties is easily 
detected on percolation; the difference 


disappears gradually with the increase 
in the volume of the oil passed 


through a filter. In contact filtration 


the difference in physical constants 
the charge stock and the 
finished oil is difficult to detect be- 
cause of the small quantities of clay 


hetween 


involved. 

Preferential adsorption results in 
the stepwise displacement of the in- 
from the ad 
with 


dividual hydrocarbons 
sorbents in the order of tenacity 
which they are retained. The order of 
adsorption is not the same for all the 
Silica gel adsorbs first 
hydrocarbons followed 


adsorbents.'"* 
the aromatic 
by diolefins, mono-olefins, naphthenes 
and paraffins in the order men- 
tioned. * It is very effective for 
separating aromatic from aliphatic hy- 
drocarbons and for isolating the in- 
dividual paraffinic hydrocarbons from 
their mixtures. Activated fuller’s earth 
vives a sharp separation between 
paraffins and olefins. Alumina gel is 
very satisfactory for isolating the aro- 
matic hydrocarbons from their mix- 
tures. Activated carhon may be used 
instead of silica gel. The choice of 
the experimental conditions and of the 
developing solutions is important for 
obtaining the desired results.” 

Differences in the adsorption char- 
acteristics of the hydrocarbons belong- 
ing to the same series result in over- 
laps between the series, The use of 
narrow boiling fractions is important 
for effective separations in order to 
minimize variations in molecular 
weight and structure.“* 7° '** An in- 
crease in the length of the hydrocarbon 
chain increases the tenacity but re- 
duces the rate of adsorption.'* The 
same general principles apply to pe- 
troleum constituents other than hydro- 
carbons. 

Chromatographie analytical meth- 
ods utilize differences in the adsorp- 
tion characteristics of the individual 
hydrocarbons or other petroleum con- 
stituents.'”' Many procedures were de- 
veloped, such as separation of aro- 
matics from the light petroleum frac- 


142,189 > .olation of pentane, 


tions," 
hexane, heptane, iso-octane and other 
paraffinic hydrocarbons from their 
mixtures. These procedures were ex 
tended to the high-boiling petroleum 


fractions.’ like gas oil.’ lubricating 


TABLE 5 
Removal of Sulfur Compounds From Naphtha Solutions With Adsorbents and Sulfuric Acid 


SULFUR COMPOUND 


Free sulf 
Hydreget 
, 

Is 
Dimethy 
Meth 


artor 


mpany 


Sihea 
( 


PERCENT REMOVAL 


Sulfur Acid 
Aluminum 
Onde 


Fuller 5 
Earth 


93 Percent 


Fuming 
4 4 
19 2 





used automo 


Adsorption 


oil distillates and 
Ihe Aromatic 


be used for evaluating ef 


tive oils 
Index may 


ficiencies of adsorbents Similar 
methods are applicable for separating 
sulfur compounds from each other 
and from the aromatic hydrocarbons.”* 

( hromatographi« analysis permits 
separation of paraffin wax into fra 
tions of different melting points.'* The 
recommended for the 


method was 


identification of Pennsylvania crude 
oils 

adsorb but 
also polymerize the unsaturated hydro 


This Is 


in the boiling 


Adsorbents may not only 
carbons reflected in an in 
crease point of the 
filtered fraction. The rate of polymeri 
zation of diolefins is much higher than 
that of the olefins but 
with the 


Some hydrocarbons like iso 


Varies con 


siderably individual hydro 
carbons 
butylene are polymerized at tempera 


112 | 


acetylenes and pyrrole 


tures as low as However 
formed no 
polymers after a two year contact 
fuller’s earth 
heat 


during adsorption If 


with 


Considerable may be evolved 
natural gas is 
passed through charcoal placed in a 
tube heat 
diminishing intensity may be detected 
through the bed. These heat 


waves are caused by the adsorption of 


metal several waves olf 


passing 


the individual hydrocarbons from the 
mixture 


Commercial were de 


processes 
ve loped for separation of hydrocarbon 
mixtures. These processes may he ap 
plied to the separation of 


the paraffinic hvdro 


aromat 
hydrocarbons 
carbons from the naphthenes or the 
branch chain 
The Arosorb 


commer ial ust 


straight-chain from the 


paraffins and olefins 
process m= om 


cove red depends on 


aromatics re 
the 


ninety 


quantity of the 
desired 


purity For instance percent 


STOCK A 


Vield on solvent refining, @ Vol 
Clay pereolat 
laspections 

(iravit 


Yield on solvent rehning percent volume 


Clay per 
laspections 
Tay 


of aromatics of YO percent purity or 
%6 percent of aromatics of 90 percent 
be recovered.” The Cyclic 


purity may 
has been devel- 


Adsorption Process 
oped for separating aromatics or ole- 
fins from saturated aliphatic hydro- 
carbons. Fixed beds of adsorbents of 
fine particle size are used in preference 


to the moving beds 


Effect on Oil Properties 
very efficient de- 


They improve also 


Adsorbents are 
colorizing agents 
characteristics and 
They act 


respects 


the demulsibility 
electric properties of oils 
as clarifying agents. In many 


adsorbents act similarly to sulfurie 
acid and other 
agents, but the quantity of adsorbents 
required to obtain a radical improve 
ment in oil properties is prohibitive. 
In the past 
refined with adsorbents only. but most 


conventional refining 


Pennsylvania oils were 
of them are pretreated now with sol- 
vents 

The effect of adsorbents applied in 
commercial quantities on the proper 
ties of lubricating oils is shown in 
lable 6 

Color of the oil is improved con 
siderably 
lowered 
raised The 
seldom exceeds a 
APT but may 
five and more degrees if the gravity of 
the first of filtrate is 
pared with the gravity of charge stock. 
The difference in less if 
the stock was pretreated with chemi- 
before the adsorbents are ap- 
plied. It is also less for the distillate 
than for the stocks and 
varies with the source of crude oil 

Viscosity 
is usually 


eravity is slightly 


API 


vravity 


Spec ifve 
and the 


change in 


gravity is 
few tenth degree reach 
portions com- 
gravity is 
cals 
residual 
is lowered slightly but it 
noticeable if the oil is re- 


\ iscosity 
first emerging from the 


fined by 
of the filtrate 


percolation 


TABLE 6 


filters may be several hundreds seconds 
lower than that of the charge stock. 
Viscosity index and viscosity-gravity 
constant show minor improvements, 
usually negligible. 
Carbon 


considerably if the oil 


may be improved 


contains ap- 


residue 


preciable quantities of asphalt. 
Flash hire 
fected. 
Pour and cloud points may increase 
due to the and 
asphalting substances having pour 


and points are not af- 


removal of resinous 
point depressant characteristics. 

Neutralization number and demulsi 
bility characteristics are improved. 
Stability of the oil is improved 


slightly. The improvement in stability 


is due often not to the changes in 
chemical composition but to the re- 
moval of suspended impurities acting 
as oxidation accelerators, 

Very occasionally the properties ot 
an oil may { hange in the opposite 
direction from normal.'** For instance, 
the pour point might be lowered or 
the viscosity of a lubricating oil may 
rise after percolation through clay. 
These variations 
explained by the removal of asphalt 


or by polymerization. 


cannot always be 


Changes in oil properties on perco- 
lation normally observed in com- 
mercial practice using fuller’s earth in 
quantities close to the upper limit are 
shown in Tables 4 and 6 

The light petroleum distillates con- 
taining unsaturated hydrocarbons may 
show an increase in the gum content, 
specific gravity and end point when 
decolorized with the adsorbents. Some 
darken instead of im- 


proving in color 


End of Part Il. Part IH will appear 


issue. 


of them may 


im an early 


NOTE 


of Clay Percolation on Properties of Refined Oils 


RESIDUAL 
STOCK B 


DISTILLATE 


STOCK FE 


OILS 


STOCK ¢ 


STOCK D 


OILS 


STOCK F 
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Visualizing Gas-Solid Dynamics 
In Catalytic Processes 


Make use of these “phase diagrams” 
understand the physical conditions accompanying various 


directions and degrees of flow 
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Figure 1. Schematic idealized “phase diagram” 


for two-phase fluid solid systems in vertical pipe 
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THE VAST development of proces- 
ses for catalytic cracking and hydro- 
carbon synthesis during the past two 
decades stimulated a renewed research 
interest in the behavior of two-phase 
fluid-solid systems, Not 
great deal of new information on par- 


only has a 


ticle dynamics been gathered, but the 


significance of much of the earlier 
published findings, in apparently un 
related fields, has been more fully ap- 
preciated, variously verified, and cor 
related. There is no 


solids flow which is not commercially 


region of gas 


adapted in some branch of the chem 
ical industry and nearly all of the pos- 
sible variations in flow 
have been encountered in petroleum 


conditions 


cracking and synthesis operations 
As a means of visualizing the physi- 


ynpany 


cal condition accompanying various 
flow. the 


construction of so-called “phase dia 


directions and degrees of 


grams” has been found invaluable 


Graphical Representation of Two- 
Phase Flow Conditions in 
Vertical Pipe 
Figure | presents a somewhat exag 
gerated idealized phase diagram for 
gas-catalyst systems in vertical pipes 
The ordinate represents pressure drop 
per unit length of tube with P, being 
the lower and P 
tap. The abscissa represents superficial 
gas velocity through the pipe. Note 
that both ordinate and abscissa pass 
through the origin. Values of the ab- 
scissa to the right of the origin indi 


the upper pressure 


cate increasing gas velocity up the pipe 
whereas extending to the left of the 
origin the abscissa represents mnereas 
ing vas through = the 
pipe. At the origin, zero gas velocity 
implies that no vas 1s being artifie ially 


velocity down 


supplied either to the bottom or top 
of the pipe from. the 
origin upward represents increasing 


The ordinate 


positive values of the pressure differ 
ential P,-P 
downw ard 


whereas from the origin 
P,-P 
increasingly negative or in other words 
P.-P, increases. The labelled 
W,. W, and W, represent lines of con- 


stant mass flow of solids in pounds 


values of become 


curves 


per unit time per unit pipe cross 
sectional area 

This type of plot is generally made 
most conveniently on logarithmic 
graph paper which would not permit 
going through values of zero without 
a discontinuity in the grid. This is rep- 
resented in Figure | by the dotted ver 
tical and horizontal lines. The arithme- 
tic and logarithmic grids are directly 
designated in Figure 1. The arrows 
attached to the indicaie the 
direction of motion (upward or down 
ward) of the solid particles; thus the 
upper right hand quadrant contains 


curves 


regions of cocurrent upward flow and 
also countercurrent flow, 
while the and left hand 
quadrants represent cocurrent down 


regions of 
upper lower 
ward flow 


Catalyst-Gas Behavior in Regions 
of Zero Solids Flow 

Consider a vertical pipe containing 
a fixed bed of uniform size solid par 
ticles supported on a grid with gas 
entering below the grid and passing 
upward through the tube. The taps, Pp 
and P., located say a foot apart, some 
where near the middle of the packed 
height, will record a pressure drop 
which will be that function of the gas 
velocity, curve OAB of Figure 1. pre 
dictable from the known fixed 
bed pressure drop correlations of Chil 


well 
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Figure 2. Schematic plot of pressure drop for two-phase fluid-solid flow in horizontal pipe 


modifications 
Bakhmetefl 


Oman and 


ton and Colburn or 
thereof as presented by 
and Feodoroff.’ Carman 


Watsor 


14,1 ] ; 42.47, 48 


and numerous other work 


ers' who have 
attempted to take into account shape 
Along 
flow 


and 


factors and voidage functions 

the curve OAB there is no net 
of solids between the points P, 
P, and accordingly the 


labelled W 0 


At point B the pressure drop has 
reached a value equal to the weight 


curve 18 


without arrows 


of solids per unit of tube cross sec 
tion: the solids are he ing bouved by 
the vas stream, exert no weight on the 
supporting grid, and would hypotheti 
cally remain in place if the supporting 
grid were taken away. were it not for 
the fact that the variation in velocities 
in a traverse of the tube cross section 
would permit particles to slip down 
the tube 
mainstream The 
referred to in the lit 


ward at wall countercurrent 
to the rising 
dition at B is 


erature as the point of incipient fluidi 


con 


zation, Further increase in gas velocity 


causes the bed to expand along the 


curve BG which is the conventional 
dense phase fluidization curve 
methods are presented in the litera 


Several 


ture for calculating curve 


As the bed expands, the inventory 


} 2. 


of solids between taps P, and P, de- 
creases and therefore the pressure dif- 
ferential per unit length of bed de- 
creases, while the pressure drop across 
the entire height of bed remains con- 
At the point of initial bed ex- 
pansion small bubbles of gas rise up 
through the particles. As the gas ve- 
locity approaches point G the gas 
bubbles become larger and larger until 
at point G they have 
equal to the diameter of the tube be- 
from the bed, and 
pushing 


stant 


grown in size 
fore 
thereby 
short columns of fixed bed solid par- 
tube These 
solids shower down into the 
bubbles at the periphery of the tube 
such that every few seconds a bubble 
bursts through the top of the bed but 
there is still no net transport of solids 
through — the 


escaping 
create gas pockets 
ticles up the slugs of 
rising gas 


upward or downward 
tube 
If the 


hoe vond 


velocity is further increased 
G the solid 


longer shower down into the gas bub- 


point slugs no 
bles but are carried out of the top 
of the tube until the 
comes so low that the remaining par- 
ticles are suspended in a uniform dis- 
throughout the tube length 


This condition is indicated by point F 


inventory be- 


je rsion 


in Figure 1. Further increase in ve- 


locity is accompanied by further de- 
crease in inventory and more 
dilute phase fluidization curve, The 
at point D only one particle remains. 
The velocity at point D represents the 
balancing velocity of the particle cal- 
culable from drag coefficient correla- 
tions. Curve FD is referred to as the 
dilute phase ffuidization curve. The 
pressure differential to support the 
single particle at point D is generally 


solids 


negligible in comparison to the fric- 
tional pressure drop between the gas 
and tube wall so that point D inter- 
sects the curve OCDE representing gas 
friction drop calculated from the Fan- 
ning equation for the empty pipe. 
Before discussing the development 
of the solids transport curves it may 
be well to point out some of the dis- 
crepancies between actual observations 
and the highly idealized presentation 
so far given in Figure 1. Starting with 
the calculation of balancing velocities 
at point D it should be noted that 
the classical drag coefficient curve*' 
is at best only a good approximation. 
It is based on free fall and sedimen- 
tation experiments in quiescent fluid. 
The velocity at point D is a balancing 
velocity which is not only a function 
of the particle and fluid characteristics 
but also the nature of the fluid flow 
pattern or degree of turbulence in the 
fluid 
The literature contains considerable 
information on the effect of artificially 
induced turbulence on drag coefficients 


stream 


in wind tunnel experiments® 
the differences between balancing ve- 
locities and terminal velocities de 
termined for coal particles in 
sedimentation rates 
in turbulent The data 
presented by Friend®* for a large di- 
ameter in which the gas flow 
was definitely in the turbulent regime 
(with added turbulence induced by the 
presence of the fluid bed). (despite 
Reynolds number 


water.” and 


streams.” 


the laminar caleu- 
lated for the particles). 
the effect of 


halane ing 


are practical 
turbu- 
velocity In, 


evidence of flow 
lence on the 
addition to turbulence 


occurring primarily in large diameter 


considerations, 


conduits, proper account must also be 
taken of the Ladenburg* 
for wall effect in 
the ratio of particle to tube diameter 
become significant. In addition, 
tube must be taken 
into Less 
required to suspend a single partic le 
at the bottom end of a vertical tube 
than to suspend it near the top: this 
important 


correction 


small tubes where 


may 
the height of the 


consideration velocity is 


may at times become an 


factor in correlating performance of 
high vertical transport lines with data 
short pilot plant 


from relatively 


lengths. Due allowances must also be 





made when dealing with particles 
smaller than 0.003 inch in diameter 
where interparticle forces are suffi- 
cient to cause agglomeration and 
flocculation. ' 

Point F which represents the maxi- 
mum attainable concentration 
in the dilute phase before the onset of 
** is also a function of par- 


solids 


slugging. 
ticle characteristics and gas flow con- 
ditions. Present theories suggest that 
maximum attainable dilute phase par- 
ticle concentrations can be calculated 
from the minimum tolerable distances 
between particles before interference 
between individual flow pat- 
terns. This minimum distance corre- 
sponds to the length of the wake be- 
hind the particle. Similarly point G 
represents the maximum voidage or 
lowest attainable dense phase fluid bed 
density before the onset of slugging 
conditions. Point G as well as the 
level of curve BG is a function of the 
tube diameter, the ratio of bed height 
to tube diameter, the catalyst particle 
size and size distribution,’ ** and the 
density of particle and fluidizing gas. 
under way to 


occurs 


Studies are at 
determine conditions under which ideal 


present 


Huidization, representing a smooth 
non-slugging continuous curve from B 
to D. might be attainable. 

The fixed bed curve OAB of Figure 
| is intended to represent a fixed bed 
of loosest possible packing. At point 
B any tightly packed bed will momen 
tarily be lifted and then re-pack itself 
in the loosest possible configura- 
tion 

Were the gas stream introduced at 
the top of the vertical tube, the Fan- 
ning frictional drop and the fixed bed 
pressure drops would be calculated as 
in the case of gas entering at the bot 
tom, The pressure at tap P, would 
however now be the greater and P,-P 
would be the 
for upward flow of gas (neglecting 
pi head). The curve for 
downward through a fixed bed 
is represented by curve OY in Figure 
1 and that for 
resistance as curve OX. 


negative of the values 
us density 
flow 


frictional pipe-to-gas 


Cocurrent Vertical Gas-Solids 


Flow 


Consider again a vertical tube with 
vas entering at the bottom and flowing 
up the tube: the tube is empty with 
the gas flowing at a velocity of say 
100) feet per Assume that 
solids are continuously introduced into 
the gas stream at the bottom of the 
pipe at a uniform rate of W. pounds 
per second per foot of pipe 
cross section. The partic les will travel 


see ond. 


square 
up the tube in a uniform dispersion at 
a velocity equal to the superficial gas 


velocity minus the dilute phase fluidi 


ublishing ( 
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Figure 3. Various regions of the fluid-solid flow diagrams in relation to plant design (Fluid catalytic 
cracking) 


zation velocity corresponding to the 
Howing density, which is essentially 
equal to the particle balancing veloc- 
ity at the low concentrations accom- 
panying such high gas rates. The pres- 
sure drop per unit length (at distances 
from the 
introduction of that 
are constant and particle acceleration 
is no longer occurring) is equal to 
the solids tube 
plus the frictional pressure drop for 


so far removed point of 


solids velocities 


concentration in the 


the gas stream. These flow conditions 
are represented at point K in Figure | 
As the gas velocity is reduced (the 
feed rate W remaining con 
stant) the pressure drop hetween taps 
P, and P 


tion drop exceeds solids head loss) 


solids 


decreases (since vas frie 
until at some point, such as J, particle 
velocity has decreased to such an ex- 
tent that the 
tube represents an appreciable head 
loss. At gas velocities less than that at 
point J, the head loss required to sup 
inventory 


solids concentration in the 


port the increasing solids 
rapidly begins to exceed the gas fri 
tional losses, and the over-all pressure 
differential P,-P 
locity decreases 


The region JK of the cocurrent di 


curves has in 


increases as vas ve 


lute phase transport 


recent years been widely investigated 


mpany Pi 


and numerous correlations suggested 


for calculation of over-all pressure 


loss.°:! 

As the yas 
creased the solids inventory 
until at point i the flowing particles 


velocity is further de- 


increases 


are again at the minimum separation 
before which interference between flow 
At this 
point the flowing dispersion in’ the 
tube collapses instantly and transport 
continues in slug flow; the particles 
the bottom accumulate 
which are 


patterns causes agglomeration 


introduced at 
into short fixed bed slugs 
carried as a fixed mass up the tube. 
The relationship between solids flow 
rate. W. and the minimum or choking 
gas velocity at point i for dilute phase 
transport has not received a great deal 


of academic experimental investiga 


despite its importance in the 
Even 


tion’ 
design of catalyst transfer lines 
in the field of pneumatic conveying it 
is general practice to design safely for 
velocities far in excess of the choking 
rate. The locus of choking points in 
dicated in Figure | by the dashed line 
FI is a line of constant voidage for 
the disp rsion., corresponding again to 
the minimum distance between parti 
cles before agglomeration to fixed bed 
where 


slugs In large diameter lines 


vas friction CDE is very small. Fl may 
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Figure 2. Schematic plot of pressure drop for two-phase fluid-solid flow in horizontal pipe 


modifications 
Bakhmetefl 


Oman and 


ton and Colburn'’ or 
thereof as presented by 
and Feodoroff Carman 


Watson," 


14,1 l 42,47, 48 


and numerous other work- 


ers' who have 
attempted to take into account shape 
factors and voidage functions. Along 
the curve OAB there is no net flow 
of solids between the points P, and 
P. and accordingly the curve is 
labelled W QO. without 

At point B the pressure drop has 
reached a value equal to the weight 
of solids unit of tubs 
tion; the solids are being bouyed by 


arrows 


per CcTOSsSsS set 
the gas stream, exert no weight on the 
supporting grid, and would hypotheti 
cally remain in place if the supporting 
grid were taken away, were it not for 
the fact that the variation in velocities 
in a traverse of the tube cross section 
would permit particles to slip down 
the tube wall countercurrent 
to the rising mainstream." The con 
dition at B is referred to in the lit 
erature as the point of incipient fluidi 
Further increase in gas velocity 
causes the bed to expand along the 
curve BG the conventional 
dense phase fluidization curve 
methods are presented in the litera 
BG.2* #4 


As the bed expands, the inventory 


ward at 


zation 


which is 
Several 


ture for calculating curve 


1 2+ 


of solids between taps P, and P. de- 
creases and therefore the pressure dif- 
ferential per unit length of bed de- 
creases, while the pressure drop across 
the entire height of bed remains con- 
stant. At the point of initial bed ex- 
pansion small bubbles of gas rise up 
through the particles. As the gas ve- 
lecity the gas 
bubbles become larger and larger until 
at point G they have size 
equal to the diameter of the tube be- 
fore escaping from the bed, and 
thereby create gas pockets pushing 
short columns of fixed bed solid par- 
the tube. These 
solids shower down into the rising gas 
bubbles at the periphery of the tube 
such that every few seconds a bubble 
bursts through the top of the bed but 
there is still no net transport of solids 
through the 


approac hes point (, 


grown in 


ticles up slugs of 


upward or downward 
tube 

If the is further 
beyond the solid 
longer shower down into the 
bles but are carried 
of the tube until the 
comes so low that the remaining par 


velocity increased 


point G slugs no 
gas bub- 
the 


inventory be- 


out of top 


ticles are suspended in a uniform dis- 
the tube length. 


This condition is indicated by point F 


persion throughout 


in Figure 1. Further increase in ve- 


locity is accompanied by further de- 
crease in solids inventory and more 
dilute phase fluidization curve, The 
at point D only one particle remains. 
The velocity at point D represents the 
balancing velocity of the particle cal- 
culable from drag coefficient correla- 
tions. Curve FD is referred to as the 
dilute phase fluidization curve. The 
pressure differential to support the 
single particle at point D is generally 
negligible in comparison to the fric- 
tional pressure drop between the gas 
and tube wall so that point D inter- 
sects the curve OCDE representing gas 
friction drop calculated from the Fan- 
ning equation for the empty pipe. 
Before discussing the development 
of the solids transport curves it may 
be well to point out some of the dis- 
crepancies between actual observations 
and the highly idealized presentation 
so far given in Figure 1. Starting with 
the calculation of balancing velocities 
at point D it should be noted that 
the classical drag coefficient curve*' 
is at best only a good approximation. 
It is based on free fall and sedimen- 
tation experiments in quiescent fluid. 
The velocity at point D is a balancing 
velocity which is not only a function 
of the particle and fluid characteristics 
but also the nature of the fluid flow 
pattern or degree of turbulence in the 
fluid 
The literature contains considerable 
information on the effect of artificially 
induced turbulence on drag coefficients 
in wind tunnel experiments” 
the differences between balancing ve- 
locities and terminal velocities de 
termined for particles in 
water"* * and sedimentation rates 
in turbulent streams.*:*" The data 
presented by Friend®* for a large di- 
ameter in which the gas flow 
was definitely in the turbulent regime 
(with added turbulence induced by the 
presence of the fluid bed). (despite 
the laminar Reynolds number calcu- 
lated for the particles), are practical 
evidence of the effect of flow turbu- 
lence on the balancing velocity. In 
addition to turbulence considerations, 


stream. 


coal 


reactor 


occurring primarily in large diameter 
conduits, proper account must also be 
taken of the Ladenburg* 
for wall effect in tubes 
the ratio of particle to tube diameter 
may become signifiicant. In addition. 
the height of the tube must be taken 
velocity is 


correction 


small where 


into consideration. Less 
required to suspend a single particle 
at the bottom end of a vertical tube 
than to suspend it near the top: this 
become an important 


may at times 


factor in correlating performance of 
high vertical transport lines with data 
short pilot plant 


from relatively 


leneths. Due allowances must also be 


Petroleum Ret 





made when dealing with particles 
smaller than 0.003 inch in diameter 


where interparticle forces are suffi- 
cient to cause agglomeration and 


flocculation. 

Point F which represents the maxi- 
mum attainable concentration 
in the dilute phase before the onset of 
is also a function of par- 


solids 


slugging. 
ticle characteristics and gas flow con- 
ditions. Present theories suggest that 
maximum attainable dilute phase par- 
ticle concentrations can be calculated 
from the minimum tolerable distances 
between particles before interference 
individual flow pat- 
distance corre- 


between 
terns. This minimum 
sponds to the length of the wake be- 
hind the particle. Similarly point G 
represents the maximum voidage or 
lowest attainable dense phase fluid bed 
density before the onset of slugging 
conditions. Point G as well as_ the 
level of curve BG is a function of the 
tube diameter, the ratio of bed height 
to tube diameter, the catalyst particle 
size and size distribution,’ ** and the 
density of particle and fluidizing gas. 
Studies are at present under way to 
determine conditions under which ideal 
fluidization. representing a smooth 


occurs 


non-slugging continuous curve from B 
to D. might be attainable. 

The fixed bed curve OAB of Figure 
| is intended ta represent a fixed bed 
of loosest possible packing. At point 
B any tightly packed bed will momen- 
tarily be lifted and then re-pack itself 
in the loosest possible configura- 
tion.' 

Were the gas stream introduced at 
the top of the vertical tube, the Fan- 
ning frictional drop and the fixed bed 
pressure drops would be calculated as 
in the case of gas entering at the bot 
tom. The at tap P. 
however now be the greater and P,-P 
would be the negative of the values 
for upward flow of gas (neglecting 
head). The curve for 
downward flow through a fixed bed 
is represented by curve OY in Figure 
| and that for frictional pipe-to-gas 
resistance as curve OX. 


pressure would 


gas density 


Cocurrent Vertical Gas-Solids 


Flow 


Consider again a vertical tube with 
gas entering at the bottom and flowing 
up the tube; the tube is empty with 
the gas flowing at a velocity of say 
100) feet per Assume that 
solids are continuously introduced into 
the gas stream at the bottom of the 
pipe at a uniform rate of W. pounds 
foot of pipe 
cross section. The particles will travel 


second, 
per second per square 
up the tube in a uniform dispersion at 
a velocity equal to the superficial gas 


velocity minus the dilute phase fluidi 
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Figure 3. Various regions of the fluid-solid flow diagrams in relation to plant design (Fluid catalytic 
cracking) 


zation velocity corresponding to the 
flowing density, which is essentially 
equal to the particle balancing veloc- 
ity at the low 
panying such high gas rates. The pres- 
sure drop per unit length (at distances 
removed from the point of 
introduction of solids that 
are constant and particle acceleration 
is no longer occurring) is equal to 
the solids concentration in the tube 
plus the frictional pressure drop for 
the gas stream. These flow conditions 
are represented at point K in Figure | 
As the gas velocity is reduced (the 
solids feed rate W remaining con 
stant) the pressure drop between taps 
P, and P, frie 
tion drop exceeds solids head loss) 
until at some point, such as J, particle 
has decreased to such an ex- 


concentrations accom- 


so far 
velocities 


, decreases (since gas 


velocity 
tent that the solids concentration in the 
tube represents an appreciable head 
At gas velocities less than that at 
point | a the head loss required to sup- 


loss. 


port the increasing solids inventory 
rapidly begins to exceed the gas frie 
tional losses, and the over-all pressure 
differential P,-P 
locity 

The region JK of the cocurrent di 


lute phase transport curves has in 


increases as gas ve 


decreases. 


recent years been widely investigated 


1 Gulf Publishing Company Publication 


numerous correlations suggested 
over-all 


16, 26, 27, 29, 34, 61, 63. 65. 6& 


and 
for calculation of pressure 
loss.® 

As the further de- 
creased the solids inventory 
until at point i the flowing particles 
are again at the minimum separation 


gas velocity is 


increases 


before which interference between flow 
patterns causes agglomeration, At this 
point the flowing dispersion in the 
tube collapses instantly and transport 
continues in slug flow: the particles 
introduced at the bottom accumulate 
into short fixed bed slugs which are 
carried as a fixed mass up the tube. 
The relationship between solids flow 
rate. W. and the minimum or choking 
gas velocity at point i for dilute phase 
transport has not received a real deal 
of academic experimental 
despite its importance in the 
design of catalyst transfer lines. Even 
in the field of pneumatic conveying it 
is general practice to design safely for 


investiga- 
tion’ 


velocities far in excess of the choking 
rate. The locus of choking points in 
dicated in Figure | by the dashed line 
FI is a line of constant voidage for 
the dispersion, corresponding again to 
the minimum distance between parti 
cles before agglomeration to fixed bed 
slugs. In large diameter lines where 


gas friction CDE is very small. FI may 


125 

















Figure 4. Two-phase flow diagrams in relation to dilute phase transfer line synthesis reactor 


be a nearly horizontal line for quite 
right of point F 


a distance to the 
until gas friction becomes 
appreciable 

As the velocity is further decreased, 
below that at point i, the inventory of 
slugs increases until at some point, n, 
the tube is nearly filled with solids, 
the gas passing up through the mass 
as bubbles, much the same as in a 
dense phase fluidized bed, and solids 
transport, W,, occurring as spill-over 
at the top of the tube, replenished by 
the solids entering at the bottom. Fur 
ther decrease in gas velocity results in 
smoother fluidization characteristics 
within the tube and a less intermittent 
flow of solids at the upper discharge 
end. Finally, at point m the solids 
travel up the tube as a dense phase 
mass at a velocity merely great enough 
out within the interstices the 
vas normally bubbles im 
fluidization. The condition at point m 
The dif 


required 


to carry 
present as 


is referred to as “mass flow.” 
involved with the 
coupled with the 


ficulties 
pressures, limited 
number of practical applications for 
flow, have limited experimenta 
tion in this 
called “hyperflow”™ lift system reported 


by Union Oil Company® is a recent 


mass 


region However. the so 


commercial application with a basis in 
development work on mass flow 
Further decrease in gas rate, below 
that at 
solids throughout rate W 


point m, results in decreasing 


unless me 
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chanical means are introduced into the 
system to push the solids up the tube 

In the foregoing discussion the rate 
of solids throughput has been assumed 
constant, equal to W,. The effects of 
changing solids throughput at con- 
stant pressure drop or constant gas 
rate are shown schematically in Figure 
| by the curves W,, W and W 
which represent increasing solids flow 
rates. 


Countercurrent Vertical 
Gas-Solids Flow 


Consider again a vertical tube with 
means for introducing gas at the bot- 
tom and solids from a hopper, by 
gravity flow, at the top. With no gas 
entering at the bottom of the tube and 
the hopper set to discharge uniformly 
W,, pounds per second per unit cross 
the tube. a 
recorded he 
created by the 
action of the 


into the top of 


section 
pressure drop will be 
and P 


pumping 


tween taps P 
COMpressive 

free falling solids dropping down 
through the a dilute disper- 
his differential is 
shown as point S at zero gas velocity 


tube as 
sion pressure 
in Figure | and corresponds to the 
head loss in dilute phase fluidization 
for the same particle concentration. If 
a small upward flowing stream of gas. 
opposing the downward motion of the 
solids, is introduced at the bottom of 
the tube only a slight rise in pressure 


differential will be detected. As the 


upllowing gas velocity is increased, 
the downward velocity of the solids 
‘equal to the free fall velocity of the 
dispersion minus the countercurrent 
gas velocity) will decrease. The result 
ing increase in inventory of down- 
flowing particles will register an in- 
crease in the differential between taps 
P, and P.. Finally. when the gas ve- 
locity has been increased to the value 
at point ( in Figure 1, the solids in- 
ventory will again correspond to that 
attained at the minimum interparticle 
distance before interference occurs be- 
tween flow fields of individual parti- 
cles and the uniform dispersion again 
Point 
a dilute phase counter- 


collapses into slugs ) corre 
sponds to 
current “flooding” 
such flow phenomena as occur along 


curve SQ have been reported in the 


point, Studies of 


literature 

It is also possible to maintain the 
same solids transport rate, W... with a 
dense phase present in the tube by 
again reducing the upward gas veloc- 
ity, Dense phase down transport with 
countercurrently rising gas bubbles 
(as occurs in aerated standpipe and 
seal leg operations) is represented by 
curve RT. In calculating such trans 
port curves in the region RT. consid- 
eration must be taken of the velocity 
of rise of gas bubbles in the fluid 
mass. The superficial downward veloc- 
ity of the solids may not exceed the 
velocity of rise of the bubbles.’® As 
point T is approached, the number 
and size of the rising gas bubbles de- 
creases until at point T all the gas 
which passes up through the down- 
wardly moving fixed bed (no longer 
a fluid bed) finds its way up via the 
bubbles 
along 


interstices, without creating 


Such are the conditions 


many 


flow 


curve TU occurring in moving 
bed reactors or regenerators in TCC, 
Houdriflow, Hypersorption, and other 
units. In these processes the downward 
velocity of the fixed bed is generally 


so low as to be almost negligible. The 


pressure drop is essentially calculable 
from the conventional stationary fixed 
bed correlations, though specific in- 
vestigations have been reported for 


As in the 


cocurrent upward flow region, the ef- 


countercurrent movement 


fect of variation in solids flow rate is 


shown in Figure | by curves of con 


solids mass velocity increasing 


to W 


stant 


from VW 
Cocurrent Downward Flow of Gas 
and Solids in Vertical Pipe 


If in the previous illustration the 
bed 


with gas 


fixed moved down through the 
tube 
from top to bottom, the pressure dif- 


ferential P,-P 


flowing cocurrently 


hecomes smaller and 





smaller until at sufficiently high gas 


rates it becomes negative along a 
UZ of l. The 


pressure drop in this region of flow 


curve such as Figure 


commonly encountered in the lowe 
regenerators, 


fixed hed 


sections of moving bed 


is again calculable from 
correlations. 
situation in 


which the particles pass down through 


Consider again the 
a tube in free fall dispersion as along 
curve QS. If gas is introduced co- 
currently at the top of the tube the 
pipe-to-gas frictional loss begins to 
pressure at tap P 
P,-P. be- 
curve S\ 
This region of flow has been experi- 
Hettich and 


Ax dow nw ard 


create increasing 
that the differential 


smaller along the 


such 
comes 
mentally investigated by 
Kean 


gas velocity is 


and Docarmo 
further 
concentration in’ the 


increased the 
tube be- 
comes less and less so that gas friction 


solids 


becomes the major pressure loss and 
P. begins to 


curve VL. 


exceed P along the 


Horizontal Flow of Gas-Solids 
Mixtures 


Figure 2 presents a schematic plot 
of pressure drop versus gas velocity 
for flow ot 
horizontal pipe. Curve AB represents 
flow 


of gas alone in the empty pipe. Sup 


catalyst-gas mixtures in 


the Fanning frictional loss for 
pose that at the gas velocity at point ¢ 
second) a contin- 
uous uniform rate of flow of 
W,. be introduced into the 
The dilute catalyst-gas suspension will 


flow 


simple pneumatic 


(say 100 feet pet 
solids. 
vas stream 
cocurrently along the pipe as in 
conveying 
accompanying pressure loss somewhat 
greater than that for the 
As the gas velocity is reduced the par 


gas alone. 
ticles will also travel at a slower speed 
increasing the inventory of 
pipe. At point D the 
decreased to the 


thereby 
solids within the 
solids velocity has 


point where interpartre le forces can 


create disturbances creat enough to 
make it impossible for the energy in 
the gas stream to overcome the tend 
ency of parti les to settle out of the 
flowing suspension and form a layer 
in the bottom of the tube. These 


particle disturbances are greater for 


inter- 


a particle size distribu- 
vary. 


grinds with 


tion. where particle velocities 
than for material of uniform particle 
size. The velocity at point I) is there- 
for greater for mixed size material at 


the same throughput.” 


The superficial gas velocity at which 


particles settle out of a flowing sus- 
pe nsion is referred to as the “saltation 
velocity” and is a function of the 
solids transport rate W. Experiments 
at constant solids rate have shown that 
at the saltation velocity, when parti- 


Tuly, 1953 1 Gulf Publishing ( 
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ompany 


Figure 5. Illustrative two-phase flow regions in the main sections of a moving bed cracking unit 


the tube. 
occurs an unsteady state time 
lapse during which particles continue 
to settle out until the horizontal pipe 
is nearly half full. Steady uni- 
form flow conditions are then reestab- 
lished within the gas-solids suspension 


cles begin to settle out in 


there 
state 
flowing in the space above the settled 
layer of particles. The actual velocity 


Publication 


of both gas and solids will now be 
much greater and the pressure drop 
between taps P, and P, will have in- 
creased to the value at point E of Fig- 
ure 2 due to the restriction caused by 
the settled layer in the lower half of 
the tube. The particles settled out re- 
main stationary in the tube; there is 
no rolling of the material or pushing 


7 
~/ 





through the tube. 
partie les on the 


hounced 


flow 


ol the laver 
though a few of the 
of the 
lirection of gas 


entire 


surlace laver are ilone 


im the Several 
investigated dilute 
pha ‘ transport alone the 
(}) , hut 
there 


in determining the r 


experimenters have 
eurve 
only 
experi 


recently has been an 


mental interest 
lation hip 
ind solids flow rate 


When at pormnl othe 


settled out in the 


between saltation velocity 
solids have 
half of the 
state disperse phase 


half 


reduction in vas 


lower 
tulve ind steady 
flow is established in the 
of the tube, further 
flow causes more and more 
to settle out, filling the tube 


dee per laver and creating an increase 


upper 


particles 
with a 


in pressure drop for the flowing sus 
is indicated along curve El 
curve, CDEF, 
direction. If 


pension 
of Figure 2. The entire 
is re produc ible in either 
at point F the superficial gas velocity 
then the settled laver of 
particles becomes less and jess deep 
until at 
lengthier unsteady state period during 


Is increased 


pont } the re occurs again a 
which the entire layer is slowly swept 
out ol the pripee phase 


flow again occurs 


and disper rst 


throughout the en 
tire cross section. as along curve Dt 
The effect of solids mass flow rate is 
curves W W.. and W 
representing increasing particle trans 
It should be noted that the 
high ratios of solid to gas loading ob 
tained curve El 


lead to the erroneous cone lusion that 


shown by 


port rates 


along may easily 


the flow occurs as a moving dense 


phase or fluidized mass. in view of the 


How 


lucite 


low superficial gas velocities 


ever, experiments in %-inch 


tubing with microspheroidal catalyst™ 


as well as in larger lucite and iron 


pipes with a variety of solids, have 


shown saltation phenomena to take 
place 


Koblk 


to 4Q-inch copper tubing where obser 


reported experiments in |, 


vation was limited to the discharge end 
of the tubes. He 
bility that 
present and attempted to determine if 
The tests, in his 
Judg 


realized the possi- 


saltation may have been 


such was the case 


own words, were “inconclusive 


ing from the nature of the 
ported in the paper by Albright et al 
data 


saltation region 


their also obtained in the 


were 
as evidenced by plot 
ting their pressure drop curves which 
parallel the situation schematically in 
dicated by 


small tubes at 


curve EF of Figure 2. In 


very low gas rates the 
solids eventually flow through the tube 
as half-round slugs above the station 


ary laver of settled particles 
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Two-Phase Flow Diagrams 


schematic 
fluid 


Vesst ls are 


bieure , 
sketch of the 
cracker designs 


schematic 


represents a 
original two-vessel 
Beside the 


shown four illustrations of 
the flow diagrams outlined in Figures 
1 and 2 Arrows identify the 


characteristics at various points in the 


flow 


process with the corre sponding regions 
on the flow diagrams 

Figure 4 represents The VM. W. Kel 
logge Company's recently de veloped di 
lute phase transport reaction scheme 
for conducting hydrocarbon synthesis 
and CO Only 


vessel is indicated whereas in 


from hydrogen one 
coolant 
practice several such vessels would be 
installed in 
control along the entire 


The trend to dilute phase vas 


series for close t mpera- 


ture reaction 
path 
solid 


the petroleum cracking field 


contacting is evidenced also in 


Several 
experimenting 


mayor companies are 


with transport crackers and recently 
Humble Oil & Refining Company sue- 
transfer line reactor” 
operation The pe- 


mainly 


cessfully put a 


into commercial 


troleum industry which was 


responsible for the development ot 
fluidized solids 
pears to be leaving this technique in 


favor of moving bed and dilute phase 


operations now ap 


contacting 


Figure 5 is a schematic representa 
tion of typical moving bed cracking 
units Houdriflow TC 
which differ processwise mainly in the 


air respec tively 


sue h as and 
use of kiln flue gas or 
for the lift leg transport 
Though nearly all phases of gas-solids 


Ire dium 


flow occur in any of the processes out 
lined here. the conditions in the main 
reaction zones are different. In Figure 
} reaction occurs in a dense phase 
fluid bed, in Figure 4 in dilute phase 
transport, and in Figure 5 in a slowly 


descending fixed bed 
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Figure 1. A chart which can be used for direct solution of problems in fluid flow, turbulent 
conditions. Bonilla Reproduced in part through the courtesy of the author and the American 
Chemical Society.) 


Learning How to Use 


Dimensional Analysis 


|. Which dimensional system should you use? 
ll. The correct use of dimensional systems. 
lll. The Rayleigh Method. 

¢1V. The Buckingham Pi Theorem. 


1. H. Silberberg* and J. J. McKetta, Jr.** 


THIS SECOND METHOD of di- tached to the method. Actually. Buck 
mensional analysis was introduced by ingham did not present a rigorous 
Edear Buckingham in 1914.4 *** Be- proof of his theorem. nor did Bridg- 
cause of Buckingham’s use of the sym man” Eshbach.© or Van Driest.’’ al. 
bol + for a dimensionless group. the though all presented excellent argu- 
name Pi Theorem” has become at ments in support of its validity. How 

ever, Langhaar’ has recently presented 
a rigorous prool of the Pi Theorem 
which takes into account all of the ap- 
parent exceptions to the theorem that 


have plagued the other workers in the 


( Publishing Company P 


field. No attempt will be made here 
to demonstrate the proof of the Pi 
Theorem. Instead, the equations which 
are involved in the method will be 
shown, thereby demonstrating the 
workings of the method 

Langhaar’ has pointed out the su/ 
ficiency of the condition that, in order 
for an equation to be dimensionally 
homogeneous, it must be reducible to 
an equation involving dimensionless 
groups (products ) The proof of the 
Pi Theorem requires that this condi 
tion also be proved a necessary one, 
Langhaar has therefore stated the Pi 
Theorem as follows: 

“If an equation is dimensionally 
homogenous, it can be reduced to a 
relationship among a complete set 
of dimensionless products.” 

Langhaar has defined a complete set 
of dimensionless products as follows: 

“A set of dimensionless products 
of given variables is complete if 
each product in the set is independ 
ent of the others, and every other 
dimensionless product of the vari 
ables is a product of powers of di- 
mensionless products in the set.” 


Langhaar’s rigorous proof of the Pi 
Theorem has also justified the use of 
the general functional form employed 
with Rayleigh’s method; no matter 
how the set of dimensionless groups 
is obtained, so long as that set is com 
plete for the quantities being consid 
ered, any relation between these di 
mensionless groups may be a valid 
representation of the phenomenon 
heing described. 

The dependence of n quantities may 
he expressed in the form of 


The signifiicance of m and p will be 
explained shortly. No dimensionless 
constant is needed in Equation (1). 
In the Rayleigh method,**** the 
minimum number of dimensionless 
groups possible from n quantities de- 
scribed by r dimensions was n r. In 
the Buckingham method, it is neces 
sary to know beforehand how many 
dimensionless groups will constitute 
a complete set. Consequently, the sym 
hol m is introduced and defined as the 
number of restrictions placed upon 
Equation (1) by virtue of the require- 
ment of dimensional homogeneity. 
Furthermore, m will have as its maxi 
mum value the number of primary 
dimensions r. If there are m= restric 
tions on the values of a. a.. a.. - 
a, in Equation (1), there will be n——m 
unrestric ted exponents, and conse 


quently on m dimensionless groups 





will result. Langhaar’ has proved that 
the number of dimensionless groups p 
constituting a complete set forn quan 


tities is given by the equation 
According to Buckingham’s 


the p dimensionless ZrOUPS 7, TM, 
7 7, are then related by the 


theorem 


veneral functional equation 


This equation does no more than state 
that the particular phenomenon may 
rigorously and 


now he described as 


accurately in terms of the complete 
set of p dimensionless groups as it 
terms of the n 


might be described in 


quantities involved in the phenome 


non 

The evaluation of m has been the 
chief difficulty in the use of the Buck 
Van Driest stated 
that m could be considered as the max 


ingham method. 


imum number of quantities involved 
in the problem that could be com 
bined without forming a dimensionless 
group. Langhaar’ has rigorously 
proved this to be true and has further 
shown that m is in reality the rank of 
the matrix formed from the exponents 
of the 
This use of 
with Buckingham’s method is conven 


essential to 


dimensions of the quantities 


matrices in) connection 
ient but is by no means 
the method. The determination of m 
as the maximum number of variables 
which will not combine to form a di 
mensionless group 1s entirely satisfac 
although rather tedi 
ous. A simple demonstration of the 
fact that the maximum value of m is 


the number of primary dimensions re 


tory sometimes 


sults from a consideration of the five 
variables force, mass, length, time. and 
temperature with engineering-system 
dimensions. Obviously these five vari 
ables cannot possibly form a dimen 
sionless group. but the inclusion of 
any other variable describable by the 
dimensions F, M, L. ®, and T will per 
mit the formation of a dimensionless 
group 
Since there are by definition m re 
strictions upon the values of the con 
stant exponents a). a,, a Ay). 
. a, in Equation (1), let the con 
stants a,. @.. @.. . a, be those so re 
stricted, The constants a)... Ag.n ss. ees 
a, may be assigned any value, as they 
represent the n m unrestricted con- 


stants. To determine x, (i lL) from 
and a 


sim 


Equation (1), let a l 
all equal zero 
ilarly, to determine wr, (i 2). let 
a r=] , a, all 


equal zero. If this procedure is fol 


lowed for all of the n m unrestricted 


constants, the following set of equa 


tions will result: 
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This set of represents the 
that 


quantities in any 


equations 


equations must be constructed 


from the problem 
Buckingham’s 
The same m quantities appear in all 
p equations. In order to avoid diffi 


culty or a complete impasse in the 


when method is used 


solutions of these equations, it is essen 
tial that these m repeating quantities 
be such that cap 
able of forming a dimensionless group. 


they alone are not 


Example | 
Heat Transfer Film Coefficient 
It is desired to determine a com 
plete set of dimensionless groups with 
which to correlate experimental data 
on the film coefficient of heat transfer 
between the walls of a straight conduit 
with circular cross-section and a fluid 
flowing in that conduit. The variables 
and the dimensional constant believed 
to be their 
in the engineering system" 


dimensions 
are given 


involved and 


helow 
LT) 


he: Mi 

( re (MI 
The first step in the solution requires 
the determination of m. Since there 
are 5 primary dimensions (FMLOT) 
involved, the maximum value that m 
might have is 5. A few trials will show 
that there are several sets of 5 quan- 
tities which do not form dimensionless 
but all 
dimensional constant 
cance of this fact 
Since m therefore has the value 
8 quantities listed above 


such sets contain the 
g.. The signifi- 
discussed 


2roups, 


will be 
later 
>. the n 
should produce a complete set of 
p n m } dimensionless groups 
according to Equation (2) 

Let the 5 repeating quantities which 
do not form a dimensionless froup be 
a Ve th According to Equa- 


tion (4). the following equations rep- 


resent the three dimensionless groups: 
D°V tk etl (5) 
DV" atk es. "cy (6) 
DV "a k*e.‘p (7) 


In these equations, h was included with 


the 5 repeating variables to form 7,. 
form 
form 7 


Similarly, c, was included to 


7. and p was included to 
The procedure from this point is iden- 
tical to that in the Rayleigh method, 
with the that no undeter- 


mined exponents will be found, as the 


exception 


number of restrictions on each equa- 


tion and the number of exponents are 
the same. This is a general character- 
istic of the Buckingham method. The 
dimensional equation corresponding to 
Equation (5) is 

keM 8)" M/LO 
‘(FF /LOT) 


Sa) 


Lee] (L)*(] 
F/OT)*(ML/FO 


Applying the condition of dimensional 


homogeneity : 


0 
0 

0 ) ‘ 
0 ] 


The solutions to Equations (5b) are 


Equation (5) then becomes 


7 DV eu'k 
~ ie sd) 


h 


In a similar manner. the solutions to 


Equations (6) and (7) are found to be 


(6d) 


The dimensionless group hD/k is 
called the Nusselt number, Ny,. and 
the group cpu/k is the Prandtl num- 
ber, Np,. The group DVp/p is the 
familiar Reynolds number, Na. en- 
countered in fluid friction problems. 
These three dimensionless groups are 
frequently used in heat transfer film 
Functionally, 


coefficient correlations. 


their relation may be expressed as 
@(Nwxu, Nev, Nae) 0 (8) 


N ds( Nerv, Nae) 


(Sa) 


It has been found that these dimen- 
sionless groups may be correlated well 


by an equation of the type 


hb 
i 


K (cpm k)"(DVoe p)' (Rb) 
in which K, a, and b are experimentally 
determined dimensionless constants. 
However, any other type of algebraic 
expression or perhaps simply a graphi- 
cal relation among these three groups 
that accurately fits the experimental 
data would be an equally valid manner 
of expressing Equation (8). 


Other Groups 
Naturally, 
groups might have been obtained in 
Example | by employing a different 
repeating quantities that 


other dimensionless 


set of 5 
would not form a dimensionless group 
themselves. these 
groups may be found among those 
presented in Table I. Such a complete 


set of 3 


among Some of 


dimensionless groups might 


Petroleum Refiner 





the Stanton. Reynolds, and 
Prandtl numbers, or of the Stanton, 
Peclet, and Prandtl numbers. Also. 
such a complete set different from that 


consist of 


obtained in Example | will result from 
a multiplication of appropriate powers 
of the Nusselt. Prandtl, and Reynolds 
numbers. For such a set to be com- 
plete, however, it must satisfy the con- 
dition that each of the 


groups he independent of the other two 


> dimensionless 


Although it is not directly necessary 
to know in the Buckingham method 
how many quantities are really in 
volved (dimensionally combinable) in 
the problem, it is essential to the 
method that the correct estimation of 
the value of m be made. Since the in 
clusion of a quantity that is not di- 
combinable will 
thereby increasing the 
number of repeating quantities in the 


mensionally increase 


the value of m, 


equations of the type of Equations (4) 
difficulty 
arise. When a small number of quan- 
dimensionally 


some might conceivably 


tities are involved. a 


non-combinable one will usually be 
come conspicuous upon inspection of 
the dimensions of the quantities. When 
a large number of quantities are in 
determination by in 


volved. sue h a 


spection may be difficult or even im 
possible. However, when dealing with 
a large number of quantities, it is 
unlikely that 


quantities would be dimensionally non 


more than one of these 


combinable without being obviously 


so The will 


quently be limited to such a case in 


discussion here conse- 
which only one of the quantities is 


dimensionally non combinable 


Is dimensionally non 


If a quantity 
combinable, it would certainly be in 
cluded in the largest sets of quantities 
characterized by an inability to form a 
dimensionless group among them 
Since no such set is possible 


this 
combinable quantity, the value of m 


selves 
without the inclusion of non 
deduced thereby is greater by one than 
that 


if this non-combinable quantity were 


value which would he deduced 


not considered at all. In such a case. 
TABLE 1 


Dimensionless Groups in the Engineering 
System of Dimensions,* 


when the equations of the type of 
Equations (4) are constructed, this 
quantity is included among the m re- 
peating quantities but, being non 
combinable, drops out from each di 
mensionless group being formed. This 
was the case with g. in Example 1. 
Since both n and m are increased by 
one as a result of the inclusion of 
this non-combinable quantity, neither 
the prediction of the number of dimen 
sionless groups nor the results of the 
analysis are affected in anv way. 

It is impossible to construct a largest 
set of quantities which do not form a 
them 


dimensionless among 


selves without inculuding this dimen 


group 


sionally non-combinable quantity. The 
problem is consequently handled auto 
matically by the determination of m 


as the largest number of quantities 
which are not capable of forming a 
dimensionless group and by the use 
of this set of quantities as the m re 
peating quantities in Equations (4) 
difficulties 


Langhaar’s method employing matrices 


Similarly. no arise wher 
is used 

By virtue of the inclusion of dimen 
sionally non-combinable ¢. in Example 
l. the 
maximum value, the same as the num 


value of m resulting was the 
ber of primary dimensions (FMLOT) 


Had ¢ 


which the results of the analysis justi 


heen omitted. an omission 


hed, the value of m would have been 
1}, one less than the number of primary 
dimensions. Inspection of Equations 
for XF and ST shows that. if { 
is assigned the value of zero (equiva 
lent to of g.)}. 

equations identical. 


(5b) 


omission these two 


become Further 
more, inspection of the dimensions of 


shows that 


the quantities excluding 


I'/T is in reality a primary dimension 
for that set of 
four 


variables In other 


words, a dimensional system 


(F/T, M 


problem. 


L. ©) is adequate for the 
As was pointed out in an 
earlier paper. dimensions need not 
have physical significance. so that F/T 
is a perfectly permissible primary di 
mension for this problem, and actually 
the value of m was the number of pri 
mary dimensions. It would be mislead 
not to stress the facet that 
all cases in which m is apparently less 
than the 
sions may not be so explained The 1 


p. and \ as ce 


are desc ribed 


me. howeve I 


number of primary dimen 
quantities. g.. dp : 
fined for fluid 
in the engineering 
M, L. 
m > for this case, as these + quan 


kuler 


friction 
system by the 4 
dimensions F. and ©. However 


tities do combine to form the 
number 

In recent years, dimensional analysis 
has been used a great deal in work on 


the problem of power requirement for 


pany Publication 


mixing and agitation. Example 2 shows 
how O'Connell and Mack'' have em- 
ployed dimensionless groups in such a 
correlation. 
Example 2 

Power Characteristics of Simple 

Turbines 

When simple turbines (rectangular 
blades ) the fol 
lowing variables are involved: 


PP (FL/@) 


are used in mixing, 


Power requirement 
Shatt speed N (1/0) 
Blade lengt! | (1) 
Blade widtl W (LL) 
Liquid density piM | ) 
Liquid absc lute VIsé 
Dimens nal 


1.0) 
he") 


osity 


wiM 
(MI 
In addition of blades s. 
although dimensionless, is nonetheless 
any 


nstant t 


the number 


a variable to be considered. For 
correlation with power to be success 
ful, since power is the only variable 
containing the dimension F, it is neces 
sary to include the dimensional con 
stant g. among the quantities listed. 
Under fully-baffled turbulent condi 
tions, viscosity is not a variable. Con 
sequently, the quantities to he consid 
ered in the analysis are P, N, L. W, p, 
6. The variable 
does not enter 


and g,: therefore, n 
S. being dimensionless, 


Since 4 dimensions 


into the analysis. 
are required (FML®), the maximum 
value of m is 4. The greatest number 
of quantities which can be combined 
without forming a dimensionless group 
is also 4: therefore, m has its maxi 


mum value of 4. The number of di- 
mensionless froups to he expe ted is 


p n m a2. mh 


repeating quan 


and ed 
are selected as the 1 
tities for | quations | Li. the following 


two dimensionless groups result: 


blades S 


| he veneral 


In addition. the number of 


must also be considered. 
form of the solution then is 


oll N’Lp, W/L, SI iF 10) 


O'Connell and Mack'' found that the, 
following equation gave a good repre 
sentation of data taken 
fully-baffled turbulent conditions 


their under 


(10a) 


all of the 


into 


{ ndet viscous conditions 
tabulated 
Avain. 


quantities above enter 


the problem however, m has 


the value of 4, 
7: therefore three dimensionless groups 


are to be expected PrN LL 


are selected as the 4 


but n has the value of 


and p 
repeating vari 


ables, the following three dimension 
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less groups result 


The general form of the solution, 
cluding the number of blades, is 


following 

O| Pg./N*L'p,a/NL'p, W/L. S] 

(Connell and Mack" found that the 

following equation gave a good repre 
their taken 


(12) 


sentation of data under 


VIscoUs ¢ onditions 


W0.0S°"™) (a/N Lp) (W/I 12a) 
Application of Dimensional 
Analysis 

fnalysis of the Problem 

Of primary importance is the selee 
tion of the variables and dimensional 
constants involved in the problem. If 
an important variable is omitted, solu 
tion may be impossible when only a 
are in 


small number of 


volved, or the results will be virtually 


quantities 
meaningless in cases for which solu 
tion is still possible. In addition to a 
dimensional constant which might be 
required by the party ular dimensonal 
system, such as g,. other dimensional 
constants may enter into the problem 
such as the velocity of light, the veloc 
ity of sound, the Boltzman constant 
ete. Murphy'’ has listed many of these 
important dimensional constants. As a 
general rule, however, the investigator 
possesses such a background of physi 
that he knows (or 


almost instinctively the 


cal experience 
should know) 
nature of the problem with which he 
Is Concerie d He Is often aware of sit h 
laws as may apply and is capable of 
recognizing immediately most of the 
quantities which are involved. He may 
make some mistakes, but it is highly 


unlikely that he 


astray. It is usually preferable to start 


will go comple tely 


with a differential equation, exact o1 
approximate which describes the par 
ticular phenomenon even an extremely 
approximate differential equation may 
he of considerable help in making the 
variables and di 
mensional constants. Alinkenberg and 
Moov" have applied dime nsional analy 
differential 
It must be remembered, however. 


proper se lection of 


sis to a number of equa 
tions 
that the 


will not tell which quantities are a 


dimensional analysis alone 


tually involved in the problem. If a 
variable is rejected” by the analysis 


the only correct interpretation ts 
merely that the 


binable with the other quantities The 


variable is non-com 
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omission of which is truly 


involved might be the cause of such a 


a quantity 


rejection. For example, omission of g 
in the fluid friction problem* would 
have resulted in the rejection ol dp . 
an obviously ridiculous situation. On 
the other hand, if all of the quantities 
involved have been included and a 
variable or dimensional constant is re- 
jected by the analysis, then that vari- 
able or dimensional constant is truly 
not relevant to the problem 

In an earlier article.'* the point was 
made that any dimensional system, so 
long as it is capable of describing the 
quantities to be dimensionally analyzed, 
may be employed. Usually, it is most 
convenient to employ one of the three 
conventional systems, the absolute. the 
gravitational, or the engineering sys- 
tem. Care must always be taken that 
the dimensional system subsequently 
used with the dimensionless groups ts 
consistent with that employed in deter- 
by the dimen 


1 had heen con 


mining these 


sional analysis. If f 


groups 


sidered as a primary dimension in Ex 
ample | (with g. omitted), the engi- 


neering system of dimensions would 
still have been applicable to the re- 
sulting dimensionless groups. On the 
other hand, the Euler number in either 
the absolute or gravitational system is 


dp p\ 


be dimensionless in the 


but this number would not 
engineering 
system, which requires the insertion of 
y. in the numerator. 

Kither the Rayleigh or Buckingham 
may be actual 
analysis with the The 
Rayleigh method has the advantage of 
not requiring a priot determination of 


method used for the 


same results 


the number of dimensionless groups 
constituting a complete set, but on the 
hand it has the 


when a 


other disadvantage of 


requiring large number of 


quantities is involved, the solution of 
a set of long and unwieldy equations 


The Bucking 


ham method, once the value of m has 


Errors are easily made 


heen determined. involves much less 


tedious solutions of the sets of 
although of 


set for each dimensionless group. The 


equa 
tions course there is one 
determination of m is the only real 
obstacle in the use of the Buckingham 
method. Often the p 
groups constituting a ¢ omplete set may 


dime nsionless 


be written by inspection of the n quan- 
tithes 
found 


once the value of m has been 
Langhaars matrix method for 
determining 7 is infallible and highly 
recommended, 

It is immaterial what dimensionless 
vroups result from the analysis. Other 
complete sets may be obtained from 


the original complete set by multipli 


cation of appropriate powers of the 
groups. One set may be better suited 
for correlation from the standpoint of 
the experimental work, whereas an- 
other set may constitute a more con- 
venient correlation from the standpoint 
of application. The following discus- 
sion should make these remarks more 


apparent. 


Experimental Correlation 

Several considerations enter into the 
choice of the complete set of dimen- 
sionless groups to be employed in the 
experimental data correlation. If the 
true benefit is to be derived from di- 
mensional analysis, i.e., decreasing the 
number of quantities to be correlated 
and hence to be varied in the experi 
mental work, it is desirable to employ 
such dimensionless groups as may be 
varied easily and over a wide range 
The Reynolds number DVp/p 
serve as an excellent example. The 


will 


numerical value of this group may be 
varied by changing all four variables 
contained in it. In a_ pressure-drop 
ten different pipe sizes might 
be used. with ten different fluids all 
possessing different kinematic viscosi- 

flowing at ten different 
On the other hand, velocity 


study, 


ties (y/p) 
velocities 

is an easy variable to change. whereas 
change of pipe size or of fluid requires 
conversion of the experimental ap- 
paratus. It would be much simpler. for 


example, to use four pipe sizes and 
four different fluids. both covering the 
is when ten of each were 
the Revnolds num 


same ranges ; 
used, and to vary 
ber over a wide range of varying the 
velocity. In the former case. LOO com 
binations of pipe sizes and fluids would 
he involved: in the latter. only 16 
would he required, 
Another factor for 
the accuracy with which certain of the 
measured. If the 
be deter 


consideration is 


may he 
variable 


variables 


value of one may 
only 
both of 
experimental data and of application 


of the results that variable should ap- 


mined approximately . for the 


purposes correlation of the 


pear in only one dimensionless group 
Again an example may be taken from 
the frictional pressure drop correla- 
in fluid 
groups ©Vp/n, the 
and the 
complete sel 


tion flow. The dimensionless 


roughness factor. 
number constitute a 


I he 


variable 


ules 
roughness f. how 
is difficult 


to determine accurately. ¢ onsequently, 


ever, Is a which 
two of the three groups would reflect 
the uncertainties in the values of .«. 
i good correlation of the data 


hetter to 


making ¢ 
difficult. It is far 
in only one group. ¢/D 


isolate ¢ 


In some cases. it may be found 





that. of the several complete sets of 
dimensionless groups possible, one 
particular set gives a better correlation 
than any of the others. The correla- 
tion of such a set might be superior 
because better inter-agreement of the 
individual data points results or be- 
cause the data plot linearly on loga 
rithmic paper, thereby permitting a 
representation of the final results as 
an algebraic expression similar to the 
numerous heat transfer film coefficient 
equations now in use. Aside from the 
mentioned. 
well be 


considerations previously 
such a situation cannot very 
predicted beforehand, and the selection 
of the “best” complete set of dimen- 
must generally be a 


sionless groups 


trial-and-error proposition. 

If an important quantity is omitted 
in the dimensional analysis, correla- 
tion of the experimental data will be 
poor and perhaps no correlation at all 
will result, for one important dimen- 
sionless group will be missing. The 
same difficulties might arise from the 
inclusion of a quantity that is not 
relevant to the study. In the latter case. 
if the investigator has an inkling of 
the trouble-making quantity, it may 
be isolated in one dimensionless group 
by manipulation of the groups in the 
complete set. Experimental verification 
should then follow from a study of the 
effect of that particular group on the 
correlation. 

The experimental data should be 
obtained with the dimensionless groups 
more in mind than the individual vari 
ables. Theoretically. the resulting cor- 
relation should apply over the experi- 
ranges of these dimensionless 
Practically. however. the values 


mental 
groups 
of each variable should cover as wide 
a range as possible: otherwise. the 
a variable might conceiv- 
Actually. not 


variables are measurable or 


omission of 
ably slip by unnoticed 
all true 
even recognized, so it is not uncommon 
to see a correlation that might on the 
surface be considered general restricted 
in application to a particular situation 


or ty pe of system 


Elimination ol Trial-and-Error 

Calculations 

VW hen the correlation ot dimension- 
less groups results in a completely 
algebraic expression such as Equations 
(Sb). (10a). and (12a). any variable 
nm sue h an equation may he expressed 
explicitly in terms of the other quan- 
tities. However. when the correlation 
is partly or entirely graphical, an ex- 
plicit solution for any of the variables 
is not always possible. For example, 
in fluid friction correlations using the 
friction-factor chart. solution for V is 
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not possible, since the friction factor f 
depends upon V in the form of DVp/x. 
In such cases, trial-and-error calcula- 
tions are necessary. The theory of di- 
mensional analysis, however, states 
that any complete set of dimensionless 
groups is capable of giving a valid 
representation of the phenomenon be 
ing described. If then it is possible, by 
manipulation of the dimensionless 
groups in the original complete set, 
to produce another complete set in 
which the desired variable appears in 
only one dimensionless group, the 
tedious trial-and-error solution may be 
obviated. 

Bonilla’ has applied this technique 
to pressure drop in fluid flow. The 
following “new” dimensionless groups, 
in which w is the flow rate, 
result:* 


Modified Reynolds number Nn. 


(No por dp:/dl 


mass 


N'n 


involved) 


\ 
Dy 


(23) 
Modified friction factor f’ 
( Apr dL)g.pD* 
. ( o 
w? N Bp) 24) 
von Karman numbet K N’3.(f’)* 
[(—dp:/dL)e.eD?]' 
(Now) (. 
7 
S.1 (N’,.)**(f’)” 


dp:/dL.)g.pw* 
nl (No D) 
mm 


(26) 
In the correlation involving these di 
mensionless groups, the roughness 
factor ¢/D has been omitted. The engi- 
neering system of dimensions is used. 
The equations above apply to flow in 
pipes of circular cross-section: the 
modifications of the Reynolds number 
and friction factor are based on the 
fact that the 
proportional to D®. Since it has been 
found that the Euler 
directly with the group dL/D, these 
be combined for the 


cross-sectional area is 


number varies 


two groups may 
purposes of correlation into one group, 
which may be called the friction factor 
f. If the reduction of a complete set 
of three dimensionless groups to one of 
only two groups is disturbing, the 
same result may be obtained by 
sidering the pressure gradient in the 


con- 
direction of flow, dp dL. as a single 
variable 
Figure | is Bonilla’s chart showing 
1/\/f’ plotted against K and 1/S.I 
plotted against N’ re. Each of 
two pairs represents a complete set of 
dimensionless groups for the variables 
involved. ¢/D having 
If the pressure gradient, pipe diameter, 
and fluid properties are known, K may 
be calculated and w determined from 


lyf". If 


been exe luded 


the corresponding value of 


Example 


Lppeared 


mipar 


these 


the pressure gradient, mass flow rate, 
and fluid properties are known, L/S.F. 
may be calculated and the required 
pipe diameter determined from N’,.. 
As a more unusual application, it is 
possible to determine the fluid viscosity 
directly when the other quantities are 
known by using the plot of 1/\/f’ vs. kK 

Van Driest,"’ through a somewhat 
different approach, has presented a 
correlation which permits a direct de 
termination of the flow rate in a pipe 
when the pressure drop is known. This 
correlation incorporates the roughness 
factor ¢/D. By means of a similar 
manipulation of the dimensionless 
groups to produce a different complete 
set, Van Driest has also presented for 
Venturi meters a chart which permits 
the direct determination either of the 
discharge from the pressure drop of 
or the pressure drop from the dis- 
charge. 

Such charts as these for the elimina 
tion of trial-and-error procedures may 
be constructed either from original 
experimental data or from the original 
curves based on these data. Murphy’® 
has shown an example of how such 
data may be recalculated. The possi- 
bilities of this feature of dimensional 
analysis are virtually unlimited, as an 
inspection of Table 1, presenting some 
of the common dimensionless 
groups, will show. A more complete 


more 


list of dimensionless groups and their 
fields of application has been given by 


Murphy 


Engineering {pplications 

To attempt to list all of the engi- 
dimensional 
analysis would be impossible. The 
technique has found use in a tremen- 
dously wide scope ot experimental 
endeavors. Wilhelm and Kwauk'® used 


four dimensionless groups to correlate 


neering applications of 


pressure drop, fraction voids, and 
velocity in the problem of fluidization 
of solid partic les. Leva* has employed 
dimensionless groups to correlate pres 
sure drop through packed tubes. 
Brownell and Katz 


Reynolds numbers and friction factors 


used modified 
to correlate the variables in the flow of 
fluids through porous media. The prob- 
lem of the kinetics of 
absorption and chemical reaction of 
alkaline solutions 


K revelen 


simultaneous 
carbon dioxide in 
was treated by van 
Hoftijzer,"* using the principle of 
dimensional and the known 
relations for absorption in packed 
towers. The ever-increasing use of di 


and 


analysis 


mensional analysis serves to confirm 
its position as one of the most im 
portant and useful tools the modern 
engineer possesses. 


End of Part lV and Series. 
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Diagnosis and Prevention 


Here is a concise analysis of why bearings fail and 


the proven methods for curing these ills. 


H. W. Luetkemeyer, 
Clevite-Brush Development C 


IN A BROAD sense. bearing fail- 
ures can be identified as one of or a 
combination of the following: 


@ Fatigue 

® Seizure and wiping 

® Corrosion 

® Erosion 

@ Wear. abrasion and scoring 


A person acquainted with bearing 
failures can usually and rather ac- 
curately place a failed bearing in one 
or more of these catagories merely by 
visual examination. The 
the failure, however, is not always so 
obvious. It 
mit the bearings to a laboratory for a 
metallurgical, chemical. and dimen- 
sional analysis. If further diagnosis 
is necessary, much can be 
from an investigation of the appara- 
tus from which the bearing was taken. 
Unfortunately, there are times 
the cause of a bearing failure remains 


reason for 


is often necessary to sub- 


learned 


when 


a mystery, simply because certain op- 
erating details are lacking or the unit 
from which the bearing taken 
cannot be reached or identified. 

Most outlive the mecha- 
nism in they are installed. 
Others. although still in good running 
condition, are replaced during peri- 
odie overhauls. A third group, which 
represents a small minority, is re- 
placed because of failure. It is these 
considered 


was 


hearings 
whi h 


hearings that will now be 


ishing ¢ 


pan 


Fatigue Failures 
In the fatigue has been the 


most common type of bearing failure 


past 


in applications with cyclical loading. 
It consists of cracking, raising. pound- 
ing out, or flaking out of the lining 
and is most apt to be found in the 
white metal alloys. Important factors 
that determine fatigue life are the 
strength of the alloy, the unit load, 
and the operating temperature 

(Quite frequently, engine power rat 
ings are increased without funda- 
mental design changes in the bear- 
ing. The result is premature and un- 
expected failure due to loading the 
bearings beyond the point for which 
they were originally Bab- 
bitts, although highly desirable from 
an embedability and anti-seizure point 
of view, represent the weakest family 
of metals in fatigue strength. How- 
ever, their life is appreciably length. 
ened when their thickness as a lining 
is reduced below 0.010 inch. Here the 
fatigue strength of lead and tin base 
babbitt begins to improve at an ever 
rate so that at 0.002 inch 
an approximate 100 percent increase 
in life is realized. A lining thickness 
less than 0.002 inch on a steel back is 
not practical because of poor dirt em 
bedability. Therefore, if hab 
bitt (0.002 /0.005-inch lining) con 
tinues to fatigue in a given applica 


designed. 


increasing 


tion, a higher strength alloy is re 


quired. The following materials are 


listed in the order of increasing fatigue 
strength: 
(1) Tin hase babbitt 


Publ cahiols 


Lead base babbitt 

Cadmium base babbitt 

Micro tin or lead base babbitt 
Copper-lead (up to 4500 lead) 
Leaded bronze and aluminum 
hase alloys 

Trimetal (0.001 in. white metal 
overlay on leaded bronze, alu 
minum alloy or silver) 


Several bearing alloys, notably 
those in the copper-lead group, have 
a fatigue life that varies considerably 
with changes in metallographic struc 
ture. It has been proven from labora- 
tory tests, for example, that the fatigue 
life of a cast copper-lead bearing hav- 
ing a uniform dendritic structure can 
be ten times greater than the same 
alloy cast and quenched with poor 
lead distribution, planes of lead near 
and parallel to the bond line, or con- 
tinuous lead lines from the surface 
to the bond. In such cases the lead 
forms planes of weakness which en 
courage rapid propagation of fatigue 
cracks from the surface, down almost 
to the steel, and then parallel and 
close to the bond line. It is quite im- 
portant, therefore, that every fatigued 
hearing be sectioned to ascertain 
whether its structure is proper. 

Fatigue failure sometimes 
from a poor bond between the lining 
material and the steel. Failure from 
this cause is characterized by a clean 
break of the alloy away from the 
steel. Whether or not+this separation 
exists can usually be determined by a 
metallographic analysis of the bear- 


results 


ing cross-section, 

Since the selection of a bearing alloy 
is based primarily on the anticipated 
load, it is of prime importance that 
the load be calculated as accurately 
as possible. Unit bearing load caleu 
lations are based on the assumption 
that the total load will be uniformly 
distributed over the projected bearing 
area. Actually, this 
always the case. If misalignment ex- 
ists between the shaft and bearing 
bore or if the bearing surface contains 
high localized loads 
will result. It is usually possible to 
recognize and determine the cause of 
such load concentration and fatigue. 
Off conditions that set up fatigue fail 
locations are 


however, is not 


spots, excessive 


ures in characteristic 
® Rod bend. such that the bore of 
the large end is not parallel with 
the bore of the small end 
@ Crankcase misalignment 
@ Shaft misalignment 
®@ Cap shift 
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Hour glass” or “barrel” grind 
on the shaft 
A cammed condition worn on the 
shaft by a bearing with a partial 
annular groove 

@A_ foreign 
back of the bearing and the hous 
ing 


party le between the 


kmbedment of a large foreign 
particle in the running surface 
Fluted grind chatter on the hous 
ing bore 

\ rippled, uneven finish on the 


bearing bore 


From the wear and fatigue patterns 
of the faulty 
tion can he corrected and 


above. a engine condi- 
ordinarily 
the bearing performance improved 
Along with load, operating temper 
ature plays a very important part in 
determining exam 
ple, the life of a tin babbitt 
hearing is approximately doubled by 
reducing the bearing back tempera 
ture from 280 to 250 F. Since bearing 


bearing life. For 


base 


cooling is accomplished mainly 


through oil flow, attention is con 


stantly directed toward maintaining 
the flow at a practical maximum. 
Analysis of fatigue should 


always include an investigation of op- 


failures 


erating temperatures, particularly if 


the running surface shows evidence 
of heat such as lead sweat, melting of 
the babbitt. or dark discoloration. Ab 
normally high temperatures may he 
the result of foreign par 


excessive 


scoring by 


ticles, friction and inade 
quate cooling elsewhere in the engine 
flow as 


or a restriction of the oil 


through inadequate clearance 


Wiping and Seizure 


With heavy-duty bearing materials 


such as copper-lead, leaded bronze, 
silver, and aluminum base alloys re 
placing micro babbitts, fatigue is being 
rivaled by surface wiping and seizure 
as the most common ty pe of bearing 
failure. In general, strength is gained 
and 


only at the sacrifice of softness 


surface conformability. Besides being 
stronger, heavy-duty bearing materials 
are harder, less embedable. possess a 
higher modulus of elasticity and have 
a higher melting pont than the bab 
bitts. For these 


materials usually require a thin over 


reasons the stronger 


lay of a soft. conformable. low-melt 
ing material to accommodate any off 
conditions that may otherwise lead to 
This overlay. whi h 


lead babbitt 


a surface failure 


may be a tin of hase 
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about 0.001-inch thick, has greatly re- 
duced but not entirely eliminated the 
wiping type of failure. 

Surface wiping and seizure result 
from off-conditions that bring about a 
localized breakdown of the oil film. 
The inability of harder alloys to “heal 
they encounter metal-to- 


over” once 


metal contact accounts for seizures 

under conditions where a babbitt bear- 

ing would survive 
Off-conditions likely to 


ate film breakdown are: 


most initi- 
® Hard foreign material carried by 

the lubricant 
@ Visalignment 

and bearing 
@ Roughness of the 
® Low 


hetween the shaft 


shaft 

{ learan e 

@ Failure or 
supply 


restriction of the oil 


The major cause of surface failures 
is dirt. Much 
of the foreign matter found in lubri- 
cating systems is of a size larger than 
the combined thicknesses of the oil 
film and soft bearing overlay and in 
many thicker than 
the diametral clearance ie W hen suid h a 
particle is discharged into the centet 
of the bearing and is not embedded 
because of the hardness of the lining, 
the follow- 


in heavy-duty bearings 


instances is even 


one or a combination of 
ing must result: 

(1) Seoring of the bearing surface 
the shaft 


(3) Breaking up of the particle into 


(2) Scoring of 
pieces small enough to be 
flushed through the 


area 


clearance 


Regardless of the cause, instantane- 
ous surface heating occurs. Since the 
top temperature of this heating is the 
melting point of the lining, much 
higher temperatures are possible with 
copper, silver, and aluminum base 
materials than with tin or lead base 
habbitt. 

To illustrate the tremendous amount 
of heat that absorbed by a 
single bearing during a 
a shaft operating at 1875 rpm 
and developing 90 hp. The kinetic 
energy of the moving parts and the 


enerey developed by the engine horse- 


may be 
seizure, Con- 


power during the period of seizure are 


dissipated into a single bearing. This 


energy amounts to a Btu value many 
times the potential energy of an acety- 
torch 


period of time. For an 


lene operated over the same 


instant. there- 
temperature gradient 


and the o.d of 


fore, a steep 
exists between the i.d 
the bearing 

At the moment the temperature gra- 
dient is established, 
expansion gradient is formed such that 


a cor responding 


the i.d. of the bearing att mpts to ex- 


pand the greatest amount and the 
housing bore the least. Because of the 
press fit of the expanding bearing in 
the cooler less-expanding housing 
hore, the bearing upsets, particularly 
in a circumferential path around the 
distress and 
generation are at a maximum 
further reduced by a 
gradient imposed 
ously on the shaft by abrasion 
particle friction. The reduction in 
bearing upset and 


center where the scoring. 
heat 
Clearance is 
similar simultane- 


from 
shaft expansion increases the amount 
which in 


clearance 
of metal-to-metal contact. 
turn generates additional surface heat. 
The eycle continues either until the 
bearing lining seizes and stalls the 
shaft or until enough lining is wiped 
or melted out to accommodate the 
upset. After the bearing 
the following three permanent dimen- 
sional changes may be noted as evi- 
dence of the high thermal distress to 
which the bearing has been subjected: 


(l) A pronounced loss of crush 
(up to 0.010 inch) 


has cooled, 


(2) A pronounced loss of spread 
(up to 0.10 2-inch 
diameter bearing) 

(3) An arching of the 
(up to 0.003 inch) 


inch in a 


back 


steel 


These changes take place regardless 
of which of the aforementioned off- 
conditions initiated the oil film break- 
down. 


Unless welded to the shaft. the bear- 
ing will usually continue to operate 
in spite of these dimensional changes. 
In such cases, oil will penetrate to the 
hollow in the back of the bearing and 
oxidize to form a tell-tale band of 
black deposit circumferentially around 
the center of the back. Continued Oop- 
eration results in repeated flexing of 
the hollowed back as the load revolves 
around the bearing. If allowed to run 
long enough, the fiexing may produce 
an axial fatigue crack through the steel 
that will eventually separate the bear- 
ing in two 

Another 
the surface wiping type of failure is 
the rupturing of the bond between the 
lining and the steel back. Subsequent 
breakout of the lining has the appear- 
ance of a fatigue failure but is actu- 
ally the result of bond failure through 
heat subjugation. 


occasional by product ot 


Too often a seized or wiped bearing 
is mutilated to the extent that all evi- 
dence of the cause of the original film 
breakdown has destroved. The 
analvsis must then be directed toward 
following 


heen 

the installation where the 

items are investigated: 

@ Engine cleanliness 

@ Main bearing bore. rod bore and 
shaft alignment 





® Bore distortion study 

@ Engine lubrication study 
® Clearances 

@ Shaft surface finish 


Experience has shown that engine 
cleanliness is the most important fac- 
tor in combating surface failures. This 
is particularly true when heavy-duty 
bearings are used in the replacement 
field following an overhaul or in areas 
where dirt and dust particles from 
the air are apt to contaminate the 
lubricating system as in mining, earth- 
moving, or desert operations. 

The lubrication study is made from 
lubrication formulae and is conducted 
to guarantee that sufficient oil is being 
supplied to the bearing. The calcula- 
tion takes into account bearing clear- 
ance, the viscosity, pressure, and tem- 
perature of the oil. hole and groove 
design. bearing load, and shaft speed. 
Although greater flow and cooling is 
expected with lower viscosity oils, the 
film thickness is reduced. This may 
increase the amount of surface scor- 
ing and be instrumental in develop- 
ing higher surface temperatures and 
surface wiping 


Corrosion 


Corrosion, which is confined largely 
to copper-lead and cadmium alloy 
hearings, is visually differentiated 
from fatigue by appearing generally 
over the entire bearing surface. even 
in the unloaded zones. At times fatigue 
and corrosion occur together in the 
When lead is removed 
dendrites, 
will 


same bearing. 
from between the 
the structure is weakened 
collapse under load and break out in 


{ opper 


a typical fatigue fashion 

4 laboratory 
to definitely 
example. it is 
difficult to distinguish between loss of 
lead through 
through high temperature lead sweat. 


analysis is usually 


necessary identify corro 


sion. For sometimes 


eorrosion and loss 


In such cases it is necessary to pre- 
pare a metallographic specimen of the 
failed 
study the 


there is a 


hearing and 
copper-lead structure. If 
deleading of the 


either 


portion of the 


ceneral 


hearing surface. corrosion oF 
lead 
of the 


are completely 


the sides 
dendrites in this area 
devoid of lead. the 
Lead 


a melting out of 


sweat has occurred. If 


copper 
bearing has corroded, sweat. 
from 
lead 
film failure. always leaves a thin film 
of lead to the 
drites 

\ second 
metallographic corrosion 
the fracture test which 
sharply reverse bending a copper lead 


al d 


which results 


the surface because of an oil 


adhering copper den 


ind less accurate form of 
analysis ts 
consists of 
the color ot 


bearing observing 


the exposed lining fracture. A gray 
fracture denotes adequate lead and a 
red fracture is suggestive of lead cor- 
rosion. 

A third check for corrosion can be 
obtained from an analysis of the oil. 
This includes such items as appear- 
neutralization number, copper, 
lead, iron, sulfur and ash content, and 
the identification of filterable solids. 
Any metal attacked by the lubricant 
will have gone into solution and can 
be chemically identified by precipitat- 
ing out as part of a soap. Too often, 
however, a sample of the oil from a 
field failure is not saved and a valua- 
ble analysis tool is lost. 


ance, 


Corrosion in copper-lead increases 
rapidly with the coarseness of the 
structure, the lead content, oil oxida- 
tion, detergency and acidity, and high 
operating temperatures. There have 
been instances where corrosion 
resulted from operation at engine tem- 
peratures below 210 F. It is generally 
recognized that copper-lead corrosion 
is minimized when the oxidation or 
corrosion inhibiters plate out or form 
a protective film on the active metal 
surfaces. However. since this reaction 
is somewhat controlled by engine op- 
temperatures, the films 
not form if the temperature is too low. 
W hen corrosion of copper-lead occurs 
conditions which do not indi- 
cate high temperatures of oil deterio 
ration, the presence of moisture, blow- 
by. and general operating conditions 
of the engine can either contribute to 
a direct cause of bearing cor- 


also 


erating will 


under 


or he 
rosion. 
\ 0.001-inch thick protective lead 


hase overlay, which, as _ previously 
pointed out, increases the fatigue 
streneth and reduces the surface sensi- 
tivity of heavy-duty 
forms a_ third 


improving the corrosion resistance of 


bearings, per 
valuable function in 


copper-lead or leaded bronze bearings 
Unless this 
deeply scored. there is little chance of 
corrosion occurring in practically all 
There have 
where. after 


overlay Is worn off or 


present-day applications. 


heen instances, however. 
scoring had exposed the copper lead. 
into the 


intermediate layer and also progressed 


corrosion penetrated deeply 


heneath the overlay 

babbitts corrode at a 
than the 
combined lead in a copper-lead mix 


laterally 
Lead 


much 


hase 


slower rate free. un 


If conditions are excessively cor 
lead alloy will be 
pitted sur 


ture 
rosive, howe ver. a 
attacked 


which has 


leaving a rough, 


face a scalloped contour 


hen viewed in cross-section under a 


mic roscoyn ( orrosion has neve heen 


i problem in tin or aluminum base 


illoys 


Fretting is a special type of corro 


uly. 1953 lf Publishing mpany Publication 


sion that is typified by localized dis- 
coloration and minute surface pitting. 
It may be found on either the bearing 
or shaft member and is attributed to 
high vibratory loads between two 
mating surfaces having very slight 
relative motion. It is found in heavy- 
duty bushing applications involving 
heavy loads and only slight oscilla 
tory motion, as in piston pins and 
steering knuckles. It also occurs on the 
backs of bearings that fit loosely in 
their housings. In this case it is re 
duced by increasing the press fit so 
that the motion between the back of 
the bearing and the housing bore is 
reduced to a minimum. 


Erosion 


Erosion is of two varieties. One 
type is recognized by the removal of 
material previously weakened through 
fatigue or corrosion. Breakout occurs 
in nearly straight lines which follow 
the direction of oil flow. 

The second and less understood type 
of erosion is cavitation, It is usually 
found in high speed applications and 
seldom in the automotive or 
fields. Rarely is it associated with other 
types of failure. Cavitation is a local- 
ized occurring 
special conditions of load, shaft speed, 
groove design. and vibration, It is 
identified by a pitted surface and 
usually assumes a typical erosion pat- 
tern. It is not confined to bearing sur 
faces alone but is also experienced on 
other engine parts, including the steel 
running surfaces of high speed shafts. 
this 
least a lessening of it, is sometimes 
possible by the application of flats to 
the journal, axial grooves in the bush- 
surface. 


diesel 


phenomenon, under 


Correction of condition, or at 


inv or 
lubricant 
cant entry 
bushing, 


changes in 
lubri 
re? 

pear 


profile for 


bearing 
flow, changes in the 
location, or if in a 
tooth 
smoother gear operation 


altering 


Wear, Abrasion and Scoring 


In conclusion, the surface of a used 
hearing reflects the cleanliness of its 
engine. A large amount of foreign 
matter embedded in a soft babbitt lin 
ing. the scoring of a heavy-duty bear 
Ing. OF an apprec iable amount of shaft 
wear are indicative of 
dirt. This 


serious cause of bearing failure today 


excessive en 
vine represents the most 
In addition to wearing and abrading 
the bearing. 


high 


fatigue life. interrupted oil film wip 


foreign particles lead to 


crypne rating temperatures, lower 


ng and <eizure 
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Figure |. A section from a wire mesh entrainment eliminator is held open to show its construction 


Entrainment Eliminators Save Money 


All refineries have the entrainment problem but all are not aware of this 


simple, economical solution to their troubles. 


anford C. Reynolds, Meta 


io l¢ J 


IN ANY PROCESSING operations — result of physical or mechanical and passes through a liquid, that gas will 
involving the handling of liquids and not chemical reactions between the carry with it, on disengaging from the 
rases im intimate contact, ultimate ras and the liquid, it is logical that liquid surface, varying quantities of 
separation of these two phases is never industry should look to mechanical small liquid droplets which are caught 
complete, and varying amounts of | means for its control. The word “con entrained—in the rising gas. A sim- 
liquid are always found entrained in trol” is used advisedly, since the for ilar condition results when a gas is 
the effluent gases. Since this is the mation of this entrainment cannot be scrubbed or sprayed with a liquid. 

prevented by any means now known This entrainment, or liquid carry 
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Whenever a gas is generated in or 





over as it is often called, is a true 
liquid in the form of dispersed drop 
be as small 


It must not 


lets some of which may 
as | to 2 microns in size 
he confused with a liquid “fog” which 
consists of particles so small in size 
that they float on still air like 
smoke. 


Liquid entrainment, therefore, can 


will 


be found in practically any vessel in 
a modern refinery or processing plant. 
and may often occur in several places, 
or stages. within a single vessel Typi 
cal of 
atmospherics 


these vessels are: vacuum or 
stills. absorbers 
fractionating 


and 


towers, 
~( rubbers. ( ompressors, 


towers, reactivators. evaporators 
the like. In fact entrainment, and petro- 
leum refining and processing are in- 
separably linked from the well head 


to the finished produc ts. 


Effects of Entrainment 
effects of 


ment are evidenced in one of two ways. 


In general. the entrain 
In some cases the liquid is carried off 
in the effluent and direct 
loss to the operation, or a contaminant 


hee omes a 


to the atmosphere or surroundings. In 
other cases the liquid is carried on to 
a subsequent step in the refining proc- 
ess. Here it may contaminate that op- 
eration, reduce its effectiveness, cause 
undue corrosion or otherwise interfere 
with processes which are in themselves 
sufficiently delicate and involved. 

In either case. liquid entrainment 
is an unavoidable concomitant to re- 
fining and processing operations, and 
is a condition that must be taken into 
account not only in plant operation. 
but in plant design as well 


Background 
A search through several basic text 
hooks on refining and chemical engi- 
neering has revealed little information 
and less on the means 
be controlled. This 
might be interpreted to mean that en- 


on entrainment 
by which it can 
trainment has become accepted as an 


inevitable and unavoidable evil, just 
as our ancestors regarded the common 
cold. It would probably be more ac 
assume that the calculated 


efficiencies of the conventional means 


curate to 


of removing entrainment have ap 
peared to justify the cost of installing 
and operating them only in the most 
serious instances, 

It is not the intent of this paper to 
discuss the advantage or shortcomings 
(if any) of such conventional methods 
as baffles. centrifuges, louvres, precip- 
itators, knock-out drums and the like. 

But when the removal of these mi- 
nute liquid droplets was studied as a 
problem in filtration, the employment 
of those physical and mechanical prin- 
ciples which have long since demon 
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f knitted wire mesh 


rneé Sé 


+ 


separators in the tor r lube 
t cut lube losses / 


ers na 











strated their effectiveness in removing 
minute solid particles from gas and 
air streams. has resulted in a simple. 
practical, highly efficient and economi- 
cal solution to the problem. In fact, 
the “filtering out” of liquid droplets is 
far simpler in one respect: the filtrant 
heing 
itself from the filter by gravity 


liquid, can be made to drain 


The Solution 


The result of this approach to the 
entrainment problem is the knitted 
mesh entrainment separator. A 
glance at the photograph reproduced 
in Figure 1 will similarity 
to air and dust filtration media. How 
it works. how it should be used, what 
results can be expected and how its 


wire 


show its 


use can affect not only refinery oper- 
ation but plant and vessel design will 
he discussed later. For the present let 
us consider what it is. 

First: It is a 
structure. made by 
of knitted—not 


into a pad consisting of a multiplicity 


unit. foraminous in 


assembling layers 


woven—-wire mesh 
of unaligned. asymetrical openings. 
Seconp: It entrain- 


ment by impingement and accumula- 


removes the 


tion in depth. as opposed to filtering 
by screens or sieves with minute and 
regular openings. 

Tuirp: Its structure contains suffi 


ment wire surface area approxi 
mately 125 square feet per cubic foot 
in the standard pad—to remove and 
collect practically 100 percent of the 
entrained droplets under proper ve- 
locities and pressures 

FourtH: Its unusually high 


approximately 98 percent 


free 
volume 
causes minimum restriction to vapor 
flow and results in a pressure drop 
generally less than one inch of water 
at atmospheric pressures. 

FirtH: It he knitted and con 


structed of practically any metals or 


can 


alloys (and many plastics) that are 
available in wire form. thus reducing 
the problem of corrosion to a mini 
mum. 

SixtH: There is no limit to the size 
in which they can be made. They are 


furnished in two types: 


@ Single piece wound units. genet 
ally 4, 6 or & inches thick and up 


mnpan 


to 30 or 36 inches in diametet 


Large sectional units made from 
laminated strips, generally 4 
inches thick and approximately 
121, inches wide, for easy pas 
sage through a man-way. Sectional 
units are factory-cut to fit the size 
and shape of the vessel in which 
installed 


ing cut-outs. angles and flats 


thev are to be inelud 


SEVENTH: 


containers OF 


They require no special 
housings, connections 
ind are installed within the vessel o1 
lower on supporting bars or gridwork 
of light-weight open construction sim 
ilar to subway erating 

hicutu: They 


parts to require 


contain no moving 


attention or power, 
and there are no valves or vates to be 


opened and closed. 


Operation 


\s the entrainment-laden gas passes 
through the knitted unit, the 
liquid droplets impinge on the wires 


mesh 
and are removed from the gas. Since 
the direction of flow is being continu 
ally changed as the gas swirls around 
to seek through the maze of 
Wires. impingement of all the droplets 
due to the 
inertia of the heavier liquid particles 


passa re 


is made easier and surer 
As the impinged droplets build up on 
and form 
large drops which flow down through 
the mesh and fall off 


vapor 


the wires. they coalesce 
into the rising 
The entrainment is liter 


ally wiped out and returned; the gas 


flow 


passes on, freed from the objection 
thle liquid. 

You may think it questionable that 
a four-inch thick unit, with openings 
=o large that you can see light through 
it, will stop and remove particles some 
of which are as small as | to 2 microns 
light through a 
hedge, too: but 
watering the 
with the nozzle adjusted for a fine 


in size. You can see 


privet or barberry 


when you were lawn. 


spray. and turned the hose on the 
hedge. you didn't get the outer side 


walk wet. did The 


the results are similar. and have been 


you? reason and 


proved by many an installation 


Correct Usage 

Naturally a knitted 
trainment separator must be installed 
and used correctly for best results. but 


wire mesh en 


experience has shown that it will func 
tion under a far wider range of oper 
ating conditions than will other types 
of separators. Specific conditions may 
require special study, but the follow 
ing four basic principles will give the 
answer to most entrainment situations 
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hinst: For best results units should 
that the 


liquid which has been removed from 


be installed horizontally. so 


the vapor stream can drain down, and 
out of, the pad With vertical installa 
tions, the liquid after being removed 
by the wires work 
to the free side of the pad as it flows 
down through the Units in 
stalled at an better 
but do not approach the effi 


tends to through 
mesh 
angle will vive 
results 
ciency of horizontal separators when 
5 degrees 


ingle is more than 


Lffective 
secured at operating veloci 


SECOND entrainment = re 
moval is 
unusually wide 


limits of 


ties which cover an 


range, the upper and lower 


which can best be defined as follows 


@ (in the low side, velocities must 
be high enough to force the drop 
lets to impinge on the wires, but 
that 


some of 


there is 
a tendency for the 
smaller particles to drift through 


must not be so low 


the pad 


On the high side, velocities must 
not be so great that the liquid, 
alter 
hack against the vapor flow, and 


will be blown off the top and re 


being removed, cannot flow 


entrained 


Just what these limits are depends 
upon the operating pressure, the spe 
cifie gravity, viscosity and = surface 
tension of the liquid, and the density 
of the carrier gas. Stokes Law has 
heen found to be an excellent guide. 

A better idea of the unusually wide 
range of velocities under which these 
units will function effectively is given 
by the fact that better than 99 percent 
entrainment removal will be found, 
with water and air, at velocities rang- 
ing from 2 to 12 feet per second 


120 to 720 feet per minute—at atmos- 
| nder 


increased to 20 


pheric pressures vacuums, the 


upper limits may be 
leet 
pressures the 


per second or more, while undet 
upper range should be 


reduced, since the greater density of 


the gas will correspondingly obstruct 
the free fall of the coalesced drops 
wire 


In either case, the use of a 


mesh entrainment will as 


sure practically complete entrainment 


separator 


removal over a far wider range of 
operating velocities. And this in turn 
means a wider ranve in volume input 
for any given vessel, and greater opet 
ating flexibility 

PHirp: W hile an entrainment sepa 
rator of this type will remove liquid 
particles down to about two microns 
efficiencies result 


in size, greatest 


when a high percentage of droplets 
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are in the range of five microns and 


up. In other words, when small ones 


are mixed with larger ones. a larger 
proportion of the smaller ones will be 
neither 
first 


through a preliminary separator which 


removed. It is necessary nor 


idvisable to pass the vapor 
can only remove the larger particles 
This would he like calling one or two 
strikes on a batter before he 
the plate 

FouRTH 


ment separators 


came to 


Since wire mesh entrain 
are designed to fun 
tion at greatest efficiencies with liquids, 
the possible presence ol solid matter 
entrainment should 
If the quantity of solid matter 
will 


returning 


in the be consid- 
‘ red 
is small, it generally be washed 


out by the When 


large quantities of solids are present, 


liquid 


or when salts may be deposited on the 


wires, restriction may increase until 
the openings hecome plugged and the 
unit will cease to function. Except in 
the most serious cases, periodic back- 
washing will serve to remove the re- 


striction. 


Results 


The direct result of using this type 


of entrainment separator, under the 
operating conditions previously out 
lined, will be the removal and return 
of more than 99 percent of the liquid 
entrainment. The ultimate results can 
only be determined by 


the value of the waste material 


evaluating 
either 
no longer lost, or the increased effi 
crency of subsequent operations which 
function under the 


no longer must 


handicap of the undesirable liquid 
which was produced in some prelim 
inary step in the succession of opera 
tions from crude oil to finished prod 
ucts, 

That these latter considerations enter 
into practically every step in refining 


processes is all that need be said. 


Effects on Plant Operation and 
Design 

The effects of removing objection 

able entrainment on plant operation 

heen mentioned earlier 

While differences in 


processing and in the feed stock used 


have already 


in this paper 
in individual refineries have made op- 
erators understandably reluctant to 
lend their 
ports,” the significance of the follow 
ing comments overlooked. 

“The use of knitted wire mesh sepa 
rators in the top of our lube towers 
has cut lube losses to one-fifteenth of 


names to “performance re 


cannot be 


what we previously experienced, We 


wouldn't operate a refinery without 


them. They more than pay for them- 
selves in a very few weeks.” 


Now for 


increased 


So much for direct losses 


only one comment on the 


efficiency of subsequent refining op- 


due to the removal of con- 
taminating liquids. 
“Without a 


above the flash zone in our stills. we 
catalyst 


erations 


wire mesh separator 


would have to degrade our 
and cut our on-grade production by 
lO to 15 percent.” 

The ~~ 
which, 
the largest 


whose products are available at serv- 


comments of continuous 


users incidentally. are two of 


refiners in the country. 
ice stations from coast to coast, repre 


sent two extremes of what may be 
expected from these wire mesh separa- 
tors by those who are responsible for 
plant operation. 

From the viewpoint of plant design- 
ers, there is one outstanding feature 
lightly 
creased production from a given ves- 
then be 


operated at far higher velocities than 


that cannot be dismissed— in 


sel. Since these vessels can 


are normally calculated, two very de 

sirable results are in your hands. 
First: You can higher 

thruput from an existing vessel be- 


obtain 


cause it can be operated at higher 

velocities without the damaging effects 

of otherwise inevitable entrainment. 
SECOND: New 


smaller for a given thruput with con 


vessels can be made 
sequent lower costs. For example: It 
would require a six-foot diameter 
knock-out drum to handle the entrain- 
ment in 2.5 Mmef per day thruput at 
a velocity of | to 2 feet per second 


And at 


these low velocities. only a small por- 


under atmospheric conditions. 


tion of entrained droplets less than 
100 microns in size will be removed. 

But the same volume thruput can 
be handled in a 2-foot 6-inch or 
}-foot drum, operating at 5 to © feet 
with a_ knitted 
wire mesh entrainment separator. Not 


per second velocity 


only will entrainment be re- 
moved, but the cost of the pot will be 
materially This cost differential 


will be more important yet with pres- 


more 
less. 


sure vessels 


Cost 
While the price will depend on the 
and the 
of which it is made. you can roughly 
calculate that $9 to $10 per square 


foot will cover the cost of 75 percent 


size of the separator metal 


of the entrainment separators now in 
Car 
about 


18-8 stainless steel 


will 


use made of 
bon steel separators cost 
one quarter as much. 

Results of 
have proved that “filtering out” liq- 
uids is not so different from filtering 
out solids when the simple basic prin- 
and applied. 
Entrainment need no longer be toler 


ated. It can be controlled simply, ef- 


using these separators 


ciples are understood 


fectively. and economically. to the 
benefit of unnumbered processing op- 


erations. 





Figure 1. Hypersorber towers can serve in the purification of acetylene. (Photo courtesy The Dow 
Chemical Co.) 


Uses of Oxygen in the 
Petrochemical Industry 


art Il. Commercially used reactions 


® Acetylene 
® Ethylene 


® Ammonia 


Peter W. Sherwood 


ACETYLENE is certainly one of 
the most versatile single starting ma- 
terials in organic synthesis. The range 
of its products defies detailed de 
scription in this place. This aspect has, 
in recent years. been the subject of a 
number of good hooks and reviews 

Here it will suffice to recall some 
of the products which are today pro 
duced in very large quantities from 
acetylene, Chronologically, acetalde 
hyde ranks in first place on this list 
Principal recent expansion has been 
in the fields of synthetic fibers and 
plastics. It has been here that petro 
chemical processes have heen called 
upon to serve for acetylene produc 
tion, 

Vinyl chloride is today still the 
most important acetylene-derived 
monomer, (In this connection, it must 
he noted that an appreciable portion 
of the vinyl chloride output in the 
United States is produced by the com 
petitive dehydrohalogenation of ethyl 
ene dichloride. ) 

Acrylonitrile. used in the produc 
tion of Buna-N rubbers and of the 
synthetic fibers Orlon, Acrilan, Dynel, 
ete has experienced a particularly 
rapid growth since the turn of the 
half-century. In its synthesis, the pet 
rochemical industries serve as source 
for both acetylene and hydrogen cy 
anide, the raw materials for acryloni 
trile production, 

Other acetylene-derived monomers 
are of more limited significance. They 
include vinyl acetate and vinyl acety 
lenes. In addition, acetylene serves as 
raw material in the synthesis of sig 
nificant amounts of chlorinated hydro 
carbons and of neoprene-type rubber 

As yet, petroleum hydrocarbons are 
not the major starting point in the « 
production of acetylene. At this writ- 
ing. the classical route via calcium 
carbide is still the basis for most of 
the country’s acetylene generating ca 
pacity Acetylene production from 
methane is today practiced at two tor 
possibly three) large-scale plants, 
with another one in the construction 
stage 

The general trend of engineering 
thinking during recent years has 
tended to favor petroleum gases as a 
source of acetylene for large-scale in 
stallations at sites where gaseous hy 
drocarbons are inexpensive. The next 
years will most certainly see considera 
ble expansion in this field 

Production of acetylene from meth 
ane takes place in accordance with 
Equation (3). 

>CH, =~ C,H $H ) 

The reaction is highly endothermic 
(164,000 Btu per pound-mole). In the 
partial combustion process, a portion 
of the feed hydro arbon Is consumed 
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by oxygen to vield carbon monoxide, 


hydrogen, and-—within the limits of 


the water gas equilibrium carbon di 
oxide and water 
We cannot therefore speak in this 


connection, of a theoretical Oxygen 


methane ratio without reference to the 
characteristics of the system 


heat peak tempera 


thermal 
(preheat losses 
ture) 

[Typical oxygen ‘methane feed ratio 
is 0 range 


nO Le in the same 


employed for the production of syn 
Employing a prehe at tem 


for both gases 


thesis gas 
perature of 750-930 I 
»btained which 


an over-all reaction is 
corresponds approximately 


fion tO) 


HO 6 
The acetylene is ob 
=t rved im 
However, at flame temperatures, it is 
an unstable compound, intermediate 
and its 


formation of 


any oxygen methane flame 


in the formation of carbon 
stable 
means must be provided to attain uni 
feed mixture almost 
instantaneously and to shock-cool the 


products before secondary 


oxides To isolate acetylene. 


formity of the 


burne LI 


(acetylene-destroying) reactions can 


hecome excessive 


Optimum reaction time depends on 


operating temperature. At 2730 F. 


(which is typical for the partial com 
bustion process}, it ts of the order of 
01 seconds. A water quench serves to 
freeze the product composition 
Ideally, all products should have a 
time. In the ideal 
have a 


uniform residence 


burner, therefore, we would 
flame front at right angles to the gas 


Actually. 


unstable 


stream however, such a 


flame is and cannot be 
achieved 

To approximate this ideal flame, the 
subdivided number 


The resulting over-all re 


burner is into a 

of sections 

action space ts short but has a wide 
area 


this design. the reac 


cross-sectional 
In a unit of 
tion mix reaches peak temperature in 
a number of small parallel flames 
The hot gases issuing from the flame 
envelope are still subject to high-tem 
perature reactions until they reach the 
about eight 
exit 
consideration, Ul 


quenching inches 
from the burner 
this 
mann listed the 
quirements fora multi-passage burner 

(1) Gas composition must be pet 


Based on 


has following re 


fectly uniform in all of the passages 
is strongly influ 


since flame velocity 
enced by this variable 
a local excess of oxygen should occur. 
the corresponding flame would he re 
length. (In extreme 
actually result in flash-back 
As a result, the product 


duc ed in cases 
this may 


of the flame) 
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gases will be exposed to peak tem- 
an excessive time, and 


peratures for 
result’ in 


breakdown 


serious acetylene yield loss. 


reactions will 


Conversely, a long flame will be ob 
served with oxygen-deficient mixtures. 
In such a system, the high-temperature 
period is too brief to permit maximum 
conversion of methane 

(2) No less important is uniform- 
ity of sas velocity in all of the 
The effect of this 


variable on contact time within a space 


line at 
burner passages 


of constant leneth is evident. 


(3) In 
formity of flow and composition called 


and 2, 


order to achieve the uni 


for by considerations | great 


care must be given to the design of 
the feeder line to the multiple-passage 
burner block.- Another design consid- 
eration is raised by the impossibility 
of obtaining a perfectly horizontal 
flame sheet, even if a large number of 
subdivisions is employed. The center 
of each fame will always exceed in 
length the 


(ef. the flame of a Bunsen or Meeker 


circumferential elements 
burner). It is. 
reduce the length differential between 
the flame elements by the use of baffles 
inside the burner (with the 
effect of raising the turbulence of the 


however, possible to 


passages 


system). 

(4) In spite of these precautions, 
high-temperature residence time at the 
circumference of any one passage will 
be greater than in the center. In ordet 
to minimize acetylene breakdown, de- 
sign must be based on the longest ex- 
pected contact time obtained for any 
significant element of flame. Very high 
vas velocities must be employed. This 
is made feasible by the use of multi- 
passage burners since a flame fed by 
gases is more stable on 
The maxi- 


high-velocity 
a burner of small diametet 
mum permissible gas velocity is set 
by considerations of flame stability 
Ullman’ illustrates the high velocities 
involved by reference to an existing 
commercial acetylene producer cham- 
ber in which the throughput velocity 
is 150.000 sef per hour per cubic foot 
reaction volume 


» 


Figure 2 shows a partial combustion 


burner based on these design consid 
erations. The unit was developed at 
Ludwigshafen, Germany. for use with 
the Sachsse 


bec ome 


has now 


important 


process which 
also commer ially 
in the United States 

The upper passages leading to the 
block are designed for the at 
highly 
position and flow. The burner passages 
about 


burner 


tainment of uniform gas com- 


themselves have a diameter of 
‘. inch and a length slightly exceed 
ing 20 inches. (Ceramic construction 
materials are used throughout.) 


The 


gas must travel faster than the 


velocity of flame propagation (to pre 
vent flash-back ) the fame 
extinction velocity, In passages of the 


and below 


dimensions here considered, this per- 
mits an operating range extending 
from 60 to 120 feet per second (with 
clean gas) 

A water quench is provided. In the 
Ludwigshafen design, the primary 
WO cir 


located nozzles. 


water spray is injected from 


some 
The 
main water quen h plane is located at 
this 
elements. 


cumferentially 
four inches below the burner exit 
distance from the burner 
In the course of this shock 
cooling, gas temperature is lowered 
from 2900 F. to 160 I 

Carbon. formed in the course of the 


twice 


reaction, accumulates at the underside 
of the block 


periodically scraped off to prevent ob 


burner and must be 
struction of individual passages. 

The burner is the core of the proc 
ess and is its most difficult engineering 
problem. Process flow is quite simple 
(up to the point of purification), The 
incoming oxygen and methane are pre- 
heated separately to 750 F. in order 
to minimize oxygen consumption. A 
higher degree of preheating would in- 
crease the danger of backflashing in 
the burner. 

The hydrocarbon feed should be of 
high purity since the presence of hy- 
drogen or carbon monoxide brings on 
a real danger of backflashing. For the 
same reason, the presence of dusts. 
especially iron dust, in the feed gas 
must be rigorously avoided. 

The oxygen/methane ratio must be 
carefully controlled—the optimum is 
between 0.55 and 0.60. Too litle oxy- 
gen will decrease the extent of the re- 
action due to insufficient thermal ef- 
fect. Too 
reduced acetylene vield due to exces- 


much oxygen results in 
sive burning of hydrocarbons (as well 
as due to excessive temperature at a 
predetermined contact time) 

The acetylene yield is approximately 
}1 percent of theory. A typical outlet 


vas contains: 
CH 
CH, 


{ ¢) 


H s6 
About 


formed per mef of feed gas. Some of 


1.25 pounds of carbon is 


this accumulates at the burner. as has 
However. the 
the burner as 


been outlined above. 
bulk 


a dust and must be removed by filtra- 


is carried out of 
tion or electrostatic precipitation (or 
both). 

Methods for purification of acety- 
lene include the use of absorption in 
suitable organic media (dimethyl! for- 
manide, acetonyl acetone, etc.) or the 
high-pressure absorption in water in 
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accordance with a system described 
by the author in an earlier paper.” The 
latter method has been used in Ger- 
many and is being employed in at 
least one large-scale American instal- 
lation 

Hypersorption (i.e. continuous coun 
tercurrent adsorption } appears prom- 
ising for the recovery of medium- 
purity acetylene from partial combus- 
tion gases. See Figure 1. Berg et al. 
have reported performance for a hy 
persorption unit as shown in Table B 


TABLE 6B 


Mol Percent 


Bottom 
Product 


Top 
heed Preduct 


is4 


The off-gas produced in the partial 
combustion mixture of 
hydrogen and carbon monoxide, con- 


taining also some 7 percent methane 


process Is a 


and up to 3 percent carbon dioxide. 

Utilization of this by-product syn- 
thesis gas is factor in 
rendering this method of acetylene 
production economically attractive. 
Methods for the carbon 
dioxide are in common usage (etha- 


an important 


removal of 


nolamines. other caustic scrubbing 
More difficult is the re- 
moval of methane from the system. 
Partial combustion may be used for 
this operation as well. Oxygen con- 


processes }). 


sumption is some 5 percent of the lean 
gas treated, 

The economics of acetylene produc- 
tion by various processes has been 
studied by Sherwood.” More recently. 
this subject has been investigated by 
Happel and Masel, have ar- 


rived at the same overall conclusions. 


who 


Using partial combustion and hyper- 
sorption, Happel reports an acetylene 
cost of 9.54 cents per pound for 15 
cents per thousand standard cubic feet 
methane. This assumes by 
product synthesis gas credit at its fuel 


figure 


value of 15 cents per million Btu or 
roughly 5.6 cents per thousand stand. 
ard cubie feet. 

In an integrated plant, which has 
chemical use for synthesis gas. by 
product credit may fairly be assigned 
at 13 
(allowing for after-purification). In 


cents per thousand cubic feet 


this case. acetvlene costs are reduced 


hy roughly one cent below the figure 
stated above 

It should be pointed out that partial 
oxidation is also technically feasible 
for the production of acetylene from 
ethane and even higher hvdroe arbons 


Present-day economics militate against 
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Figure 2. Burner used with the 

Sachsse process for the production 

of acetylene from methane and 
oxygen 








such an approach, however, in spite 
of the better which 


can be obtained. 


somewhat yield 


Ethylene by Partial Combustion 

This process is reported here for 
the sake of completeness only. It has 
heen used on a commercial scale at 
one German plant (Leuna), but its 
features have never been 
significant to attract com 
in the United States 

A somewhat analogous process for 
the production of ethylene by partial 


(rather than oxy 


fuel-saving 
sufficiently 


mercial interest 


combustion with air 
gen) has been developed by Univer 
sal Oil Products Co.’? This method 
appears to hold long-range promise 
but is not within the scope of this dis 


cussion, 


Ethane serves as raw material in the 
production of ethylene by partial com 
bustion. As in other (i.e. purely 
thermal) methods of ethylene produc 


tion, equation’ applies: 
(.H » CH, H 


The reaction is reversible, Howeves 


hecause of secondary reactions. which 
result in the degradation of ethylene. 
only a pseudo-equilibrium can be at 
tained 
The partial combustion process of 
fers two advantages: 
5) Simplicity of reactor desian. Re 
rrine Standard 
supply the re 


incre ct 


t reaction by 
, 


thre pip 





process, 

de« mn posi 
ifted to the 
higher 

be 


iT irely 


From considerations of flame mech- 
anism, it can be shown that the pres- 
ence of a large surface in the combus- 
minimize the 
The oxi 


tion system tends to 
combustion of hydrocarbon 
dation of hydrogen, on the other hand, 
is not subject to any such surface ef 
fect. By carrying out the partial com- 
bustion in the presence of large sur- 
faces, it is therefore possible to oxidize 
by-product hydrogen preferentially 
while keeping the destruction of ethane 
and ethylene at a minimum 

The therefore em 


| euna proc esa 


ployed a reactor filled with I, inch 


ceramic spheres. Gas flow is upward 
lo achieve thorough mixing of the re 
actants, ethane enters through an an 
nular passage at the reactor base. Oxy 
gen is injected into this stream in high 
velocity jets issuing from tangentially 
placed nozzles. Mixing is complete 
within twelve inches above the merg 
ing plane of the reactants. The feed 
then ring- 
packed reactor haffled 
distributor zone 

Kthane and oxygen are fed in 3:1 
ratio. The reactants are preheated sep- 
1100-1200 KF. and 750 | 
enter the 


enter the ceramic 


pases 


proper via a 


arately to 


respectively before they 
burner, 

Maximum temperature in the cracker 
is 1020, F. A partial vacuum of 3-100 


mim He is 1 he crac ked 


cooled, first by indirect heat 


maintained 
vases are 
exchange and finally by direct contact 
with water 

kthylene yield is 
theory. A typical cracked gas contains 


7 pere ent ethylene. 17 percent ethane 


60-65 per ent of 


percent (0) plus hydrogen, the re 


mainder being mainly methane and 


carbon dioxide (ixveen content ol the 


raw Gas is re ported at U0 percent 


Oxygen in the Partial Oxidation 


of Ammonia 
eneration” ye treo 


itself 


co | ond 


chemical operation Ammonia 


may well bye looked upon is a mayor 
Indeed 


well over fifty percent of the national 


petro hemical product today 


output of this basic chemical is derived 


from synthesis gas produced from 


methane 


144 


process for the 
acid from ammonia 


The standard 


duction of 
involves air oxidation in the presence 


nitric 


of platinum-rhodium catalysts, The re- 
action product (NO.) is absorbed in 
acid or water to yield a 


50 percent concentration. 


weak nitric 
product of 
The acid may be fortified to 98 per- 
cent by stripping in the presence of 
sulfuric acid. In the course of this 
operation, the sulfuric acid is diluted 
and must be re-concentrated in an 
auxiliary plant 

Certain operating advantages, in- 
cluding the complete elimination of 
the sulfuric acid eycle, can be gained 
by the use of oxygen for the produc 
tion of strong nitric acid. Processes 
based on this principle have already 
found significant commercial accept- 
ance in Europe. Announcement has re- 
cently been made that such a plant Is 
also to be erected in the United States. 

Of importance the 


Meguin processes for the production 


are Bamag 
of 98 percent at id. Two versions are 
available using oxygen instead of air 
* In the first of 
carried 


as combustion agent 
these. the 
means of 


entire oxidation is 


out by oxygen. Some 5.5 
pounds oxygen are consumed for the 
production of one pound concentrated 
nitric acid. The process is of interest 
where by-product oxygen is available 
cheaply (e.g., at calcium cyanamide 
plants ) or in areas of low power costs. 

Of wider is the two-stage 


produc tion of 


interest 


nitric acid, in which 
air is used for the primary combustion 
stage, Oxygen is substituted as oxi- 
dant in the absorption stage. In this 
version, oxygen consumption ts about 
0.9 pounds per pound HNO.,. 

The advantage of the process, whic h 
makes possible the elimination of for- 
tification by means of sulfuric acid, 
is related to the high oxy gen concen- 
tration in the absorber column. Nitris 
oxide is absorbed in accordance with 


the reactions 


NO) Hu) *IHNGO) NO) 
NO) () » NO) 


In this process Equation (Sb) is rate 
controlling. Since this is a gas-phase 


reaction, an increase in the partial 


pressure of reactants will raise the re- 
action velocity The elimination of 
nitrogen has the effect ol such anoin 
that the use 
boost the re 


1) times 


crease eA! has shown 


of oxygen may actually 


action rate by as much as 

This improvement in reaction veloc 
ity permits a substantial reduction in 
the space provided in the absorber for 
and invest 


the as phase oxidation, 


ment costs are correspondingly cut 


At the 


of nitrogen 


same time, the elimination 


from the system results 


in a substantial increase in the partial 
pressure of nitrogen oxides. Therefore, 
much higher nitric acid concentrations 
can be attained by absorption than 
would otherwise be possible. 


Miscellaneous Uses for Oxygen 


A number of minor uses rounds out 
the potential of oxygen in the petro- 
chemical industries. Reference has al- 
ready been made to the one-time pro- 
duction of oxygenated chemicals 
(methanol, formaldehyde, acetalde- 
hyde) by the partial oxidation of nat- 
ural gas at McCarthy Chemical Com- 
pany. Partial oxidation by means of 
air serves for the production of these 
and other chemicals at Celanese Cor- 
poration’s Bishop, Texas, plant. 

By-product oxygen is used in the 
catalytic oxidation of SO, at Consolli- 
dated Mining and Smelting Company 
(Trail, B.C.).°° The advantages overt 
air oxidation are two-fold: (a) the 
product gas is richer in SO,. Due to 
the higher partial pressure of this gas. 
absorption in sulfurie acid is facili- 
tated. (b) The tail gases from the ab- 
sorption stage are substantially free 
of nitrogen and are correspondingly 
richer in unconverted SO,. This gas 
may therefore be recycled to the oxi- 
dation stage without too much diluent 
effect. An increase in vield and a de- 
crease in the SO,-disposal problem is 
thereby accomplished 

No plant is known where the im- 
provements in this process have been 
basis for the 
However, the 


considered a_ sufficient 
production of oxygen. 
use of oxygen permits a substantial 
capacity increase for any sulfuric acid 
installation and Rush and 
anticipate eventual wide-spread accept 


Downs 


ance of this technique. 

In the contact process for sulfuric 
acid manufacture. oxygen enrichment 
will cause high temperatures but will 
also reduce the volumes of gas which 
must be handled. This permits greater 
heat recovery and higher thruput. The 
increase capacity applies especially to 
the absorber units which benefit from 
the higher sulfur trioxide content of 
the product 
heat abstraction must be provided to 


gases. Proper means for 
prevent damage to the catalyst at the 
higher reaction temperature obtained 
with oxygen-enriched ait 

In chamber plants. the decreased 
vas volume will greatly boost capacity 
estimated 


per chamber It has been 


that operation with SO percent oxveen 
permits a five-fold increase in thruput 


over air combustion of sulfur dioxide 


knd ol part // and sertes 


NoTtr 








SEVERAL YEARS AGO, during 
% CORROSION VS. one of the meetings of the Subcom: 
TOTAL S IN CRUDE mittee on Corrosion of the API Com 

mittee on Refinery Equipment, the sub- 
ject of the variation of corrosivity of 
crude oils in refinery equipment was 
discussed. One of the points which 
received attention at that time was the 
lack of information available to the 
refiner as to the corrosion which might 
he expected from a crude oil with 
which he had not had refining experi 
ence. The desirability of having more 
knowledge as to what may be expected 
of a crude oil prior to its being re 
fined was recognized. As a result, a 
subgroup was formed to study the mat 
ter, and to attempt to work out a 
method of evaluation in the labora- 
tory. The subgroup decided its objec- 
tives should be as follows: 


— 


@ Evaluate crude oils from new 
fields for the purpose of estimat- 
ing the potential corrosion rates 
on refinery equipment. 

® Reduce refinery corrosion costs by 
properly protecting equipment 
from corrosion. 

@ Furnish the design engineer with 
a guide for alloy protection of 
new processing equipment. 

K A number of agents present in ¢ rude 

oils are responsible for corrosion ol 


J/ 
o/s, refinery equipment. Some of these can 
E 


PER CENT TOTAL SULFUR IN CRUDE 


he identified, and their effects pre 
dicted by known methods. These in- 


4 1 | j j j 1 | 1 clude determination of the unstable 
Poe £427 Se 
PER CENT CORROSION Corrosion which may be attributed 
INDIANA TEST wid cxtaity Tey atl elt 

content of the crudes, nor are analyti 


cal methods available to differentiate 
between those sulfur compounds which 


Z 











Figure 1. Relationship between percent corrosion and sulfur content of crude, using 
Indiana method 


are harmful and those which are rela 
tively non-reactive, Thus there is in 
direct evidence that sulfur compounds 
in different crudes vary considerably 
in resistance to thermal decomposition, 

The efforts of the subgroup have 


Estimating the ad hee ese a 


sion at elevated temperatures, i.e.. at 


temperatures in excess of 600 F, This 


. paper will present two possible meth 
CORROSIVITY of Crude Oils wilting gmieration 
mind that we do not hope to arrive at 


1 positive method of establishing the 
corrosivity of a crude oil to meet all 


An API Committee reports the results of its — refining conditions. We hope a method 
can be established whereby a refiner 


studies to find an accurate, reliable method for predicting may compare the performance of a 


crude oil corrosivity. 


H. A. Cataldi,’ R. J. Askevold and A. E. Harnsberger 


2 1052 ry >, P 
fuiy, LYS ye Pul Aingd ¢ mpany } if 





known crude against the probable per 


formane ¢ of an unknown { rude. In 
other 


a given crude oil or mixture of crudes 


words, if he has been refining 
for a given period of time and has 
established 
in Various parts of his equipment, we 
hope to establish the trend which may 


definitely corrosion rates 


he expected by a new crude oil or a 
mixture of crude oils being refined by 
the use of the 
same approach could be used to pre 
dict the behavior of other 


stocks 


Therefore 


same equipment The 


charging 


it should be emphasized 
again that it is the objective of this 
subgroup to develop a practical method 
of determining only the relative corro 
siveness of various crude oils or charg 
ing stocks so that the refiner will be 
able to predict the probable perform 
ance ol an unknown oil Vs the corre 
siveness of an oil with which he has 


had expe rience 


1. The Indiana Method 


Principle of Method 


Consideration indicated that most of 
the conventional methods for measur 
ing rapidly the rates of corrosion of 
steel 
suc h as those cone erned with changes 


in such substances as crude oil. 


either tedious or com 


Although precision 


in weight, are 
pletely infeasible 





“THIS PAPER presents two 
possible methods of attack. In 
giving consideration to these 
methods, it must be borne in 
mind that we do not hope to ar- 
rive at a positive method of es- 
tablishing the corrosivity of a 
crude oil to meet all refining con- 
ditions. We hope a method can 
be established whereby a refiner 
may compare the performance of 
@ known crude against the prob- 
able performance of an unknown 
crude. In other words, if he has 
been refining a given crude oil or 
mixture of crudes for a given pe- 
riod of time and has definitely es- 
tablished corrosion rates in various 
parts of his equipment, we hope 
to establish the trend which may 
be expected by a new crude oil 
or a mixture of crude oils being 
refined by the use of the same 
equipment. The same approach 
could be used to predict the be- 
havior of other charging stocks.” 











weighing techniques may be applied. 
they are practical only if the amount 


of attack in a reasonably short ex- 


posure time is large and if the scale 


is intact. If the corrosion is more 
severe, some of the product is likely to 
be lost by spalling. The specimen then 
be cleaned, additional 
loss of metal. before weighing. This 
may be difficult or impossible. If, in 
addition. coke deposits on the spect: 


must without 


TABLE 1 


men, the problem of weighing pre- 
cisely is complicated further. 

A method based on the change in 
the electrical resistance of a specimen. 
from the 
corrosive 


which change results loss 


of metal by 
would 


exposure to a 
necessity 
weighing. Such a 
described by A. 


and. 


medium, obviate all 
for cleaning o1 
method has been 
Dravnieks.' It is 
with it, uniform tarnish thicknesses of 
the order microinch can be 
measured readily. Furthermore, by the 
use of a recorder, the corrosion may 


he followed ( ontinuously. 


very sensitive 


of one 


In the method developed by Stand- 
ard Oil Company (Indiana) for the 
evaluation of the corrosivity of crude 
oils, a steel specimen 0.001-inch thick 
is exposed to a definite volume of the 
crude oil, in a bomb, for a fixed length 
of time at a constant temperature and 
pressure. The amount of corrosion is 
determined by measuring the electrical 
resistance of the specimen both before 
and after the exposure. Inasmuch as 
the width of the specimen is much 
greater than its thickness, any changes 
in width can be therefore, 
changes in the electrical resistance are 


ignored; 


inversely proportional to the thickness. 
It is implied that the corrosion is uni- 
form. and that the conductivity of the 
scale is small. Whether these assump- 
tions are reasonable can be checked 
readily for each different application 
of the method, Only relative values of 
measured, 


voltage and current are 


making the determination of relative 


Laboratory ond Experimental Corrosion Test Data of Standard Oil Company (indiana) and Evalvation Summary of Results 


CRUDE-OLL DESCRIPTION 
Tomball 0.05 
Van Zandt 0.85 

f Coast lght 0.12 
South Sumatra 0.05 
West Texas light 


y County, Texas 


st Texas sweet 

thern [lhnow 

Mined Wy) oming 

Ordov at 

Weat Texas sweet 

weet mix of North Texas, Okla 
homa and West Kansas 

{ semaweet W eat 
Texas, Il s, Oklahoma, Fast 
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(jreenwood and BK 

Rangely, Col 

Weet Texas 

Panhandle 
ur re 


Pipe line mix 


est Texas 
West Texas » 
Yates, West 
Weat Texas-N 


Correson 
Relative to 
West Texas 


NEUTRALIZATION 
NUMBER? Corrosion 
Measured Crude‘ 
Percent Percent 


Initial Final 


ASSIGNED DEGREE OF CORROSIVENESS 


From 


Experimenta! 


From Refinery's Data 





10 percent 
Mild, less than KH 
2.5 percent of West Texas 
Mild 

Mild 

Mild to extreme,* 50 per 
No data available 


Mild to moderate 


Moderate 





CRUDE UG 
EFFEST OF LENGTH 
OF RUN 


$00 600 


TEMPERATURE DEG F 


Figure 2. Effect of furnace soaking time and temperature on corrosiveness 


of Crude “UC.” 


(or percentage) change of resistance a 
simple matter. The precision of the 
electrical measurements is better than 
0.1 percent. 


Results for the 22 Test Crudes 

In Table 1 are shown the results of 
the laboratory tests performed on the 
22 crude oils submitted by the nine co- 
operating companies. These are coded 


and arranged in order of increasing 


corrosivity. The corrosivities are ex- 
pressed both as percent corrosion (1... 
percent of the test-specimen thickness 
removed) as determined by the test, 
and as percent of the average of the 
worst West Texas For 
obtaining this latter rating. the percent 
values for the four most 
corrosive crudes, i.e. “DGS” “CD.” 
“OR” and “HJ.” were averaged and 
assumed arbitrarily to be 100 percent. 
The ratings of the other 
crudes then were calculated relative vo 
such a 


sour crudes. 


corrosion 


percentage 


this average value. Obviously 
rating at best is a rough one. 

One other 
borne in mind when data obtained in 
short-time tests are analyzed. is that 


point, which must be 


the average rates measured are in- 
fluenced greatly by the initial rate of 
attack on The results, 
therefore. are conservative: 
equipment with accumulated scale and 
coke can be expected to be lower. 
Moreover. all laboratory tests have the 
shortcoming that various plant design 
factors may affect the actual rates of 
penetration considerably. This variable 
is almost impossible to evaluate in any 


clean metal, 


rates on 


tests. 


Effect of Various Factors on 
Corrosiveness 


Suetrur anp Acipity. Table | also 
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shows the results of analyses for total 
sulfur and for acidity (neutralization 
number) for each oil, made both be- 
fore (on the oil) and 
after (on the residue left in the bomb) 
the corrosion test runs. In Figure | 
the original sulfur content is plotted 
against the percent of corrosion found 
by the Indiana test. As expected, most 
of the oils. within broad limits. indi 
cate an increase of corrosion with in- 
creasing sulfur content. Thus, in the 
usual case, unstable sulfur compounds 


whole crude 


seem to account for most of the corro- 
sion. A few signifi 
cantly outside the band. For instance. 
"i =. a —. 
show less corrosion than might be 
expected from the sulfur content: 
whereas oils “HJ.” ag and “YF” 
show more, 

No apparent correlation was found 
between the change in the sulfur con 
tent of the oil during the test and the 
corrosiveness. One might suspect such 


oils, however. lie 


oils and 


a relation if the corrosion were mainly 


caused by thermally unstable sulfur 


TABLE 2 


Effect of Aging at Room Temperature on the 
Corrosiveness of a Crude Oil 
Each number indicates the result of a separate 
Indiana corrosion test, i.e., percent corrosion 


Time After Initial Test 
Months 
Temperature of Test 
bahrenhest 
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TEMPERATURE 


DEG F 


Figure 3. Corrosivity of a naphthenic-base crude oil containing 1.4 


percent sulfur 


compounds, However, the lack of cor- 
relation with sulfur content might be 
explained by the in some 
considerable amounts of 


presence 
crudes of 
volatile, although non-corrosive, sulfur 
compounds. 

was found 


Similarly. no relation 


between neutralization number and 
corrosiveness, 

Pressure. The effect of pressure (in 
the range of atmospheric to 120 psig) 
was variable. In some crudes the cor 
rosion was a sensitive function of the 
pressure; effect) was 
slight. This indicates that the corrosive 
were distributed differ 


according to volatility, in 


in others the 


constituents 
ently. i.e.. 
the oils. 
Duration or RuN AGING. Fie 
ure 2 shows the results obtained when 
the length of a run (i.e., the total time 
in the furnace) was increased from 25 
is clear that the 


AND 


min. to 60 min. It 
amount of corrosion tends to approac h 
a constant value for each temperature, 
as would be expected from a batch test. 

Table 2 shows the effects of aging 
at room temperature on the corrosive 
ness of an arbitrarily chosen crude oil. 
The corrosivity of this oil increased as 
it aged in the container, After four 
months of aging its corrosivity at 800 
F. had increased to about 21% times its 
corrosivity when first This 
may be the result of oxidation, or of 
some other less obvious change in the 


receiy ed. 


oil. Such an effect may have a signifi- 
cant bearing on the apparent discrep- 
ancies in the laboratory results found 


in the case of some of the oils. 


Vapor-Phase Corrosion 


By the use of a pyrex tube as a 


spacer, a few tests were run in which 


147 





a second specimen was suspended in 
the space above the normal liquid level 
in the bomb; and thus evaluations of 
the liquid-phase corrosivity and the 
vapor-phase corrosivity were secured 


runs in which this was done are shown 


simultaneously results some 
in Figures 3 and 4. Curves for liquid 
phase and vapor-phase corrosion are 
shown in Figure 3 in comparison with 
i liquid phase corrosion curve ob 
tained on a white oil (essentially non 
corrosive) to which 5 percent of naph- 


The peaks in ihe 


three curves illustrate the characteristic 


thenie acid is added 
corrosion effects frequently found with 
crudes which contain naphthenic acids 

In some instances, larger deviations 
were found in vapor-phase measure 
ments than in liquid-phase measure- 
These deviations may have been 
ol effects. al 
there evidence 
How 
bottom of the 
l., inches to 4 


splash 


ments 
the result 
though 
that 


splashing” 
definite 
effects 
the 


is neo 


such exist 


ever nasmue h 
Vapor specimen is only 3 . 
inches above the liquid level 


ing” may be important. 


he 


he cause 


interesting 
the 
acids 


curve in Figure 3 i 
it to 
combined effects of naphthenis 
and sulfur. ( p to about 550 | 
components apparently 

im the so that the 


phase corrosivity increases rapidly 


is helieved show 
eorro 
tend to 
Vapor 


At 


sive 


appear Vapor 


F. 


probably are lost to the system by the 


about 550 these corrosive vapors 


venting required to maintain the pres- 
sure between 80 psig and 90 psig. As a 
result, the vapor corrosivity first drops. 
and then shows a normal rise again 
as other corrosive components (most 
probably sulfur compounds } appear 
the vapor of cracking at 
these higher temperatures. In the 


liquid phase there is a sharp increase 


im hee ause 


in corrosivity at temperatures of 550 
kF. to 650 F. 
of 


compounds by cracking 


perhaps because of the 
non-volatile acid 
It should be 
noted that this peak is superimposed 
the corrosion 
eurve which most probably is attrib- 
utable to sulfur compounds. At 700 F. 
these new acid compounds presumably 


formation new 


on normal increasing 


have boiled off, and the corrosion rate 
the high-sulfur 
The liquid phase corro- 


then follows normal 


curve again 
sivity of a5 percent solution of Aruba 
highly 


found 


refined 
to 


naphthenic acid in a 


white oil (which has been 
he essentially non-corrosive) also is 


shown for comparison. This illustrates 
the effect of temperature and the 
volatility of the corrodant on the rate of 
reaction. There is a sharp peak in 
this curve at 700 F. At 650 F. and 750 
I, the corrosion rates are. respectively. 
5 and 35 percent lower than at this 


maximum. The conclusion seems un 


TABLE 3 
The Pure Oil Company Data on Known Crude Oils 


Sulfur Contem 


Percent by Weight 


Corromen 
Expernenced in 
Kehaing 


Whole 
Crade Oil Grade 
Mild ’ z 
Mild 17 2 
hxtreme ; 


Van Za 
it 
Yates 


it 


lopped 
Crade 


; 


Hydrogen Sulfide Released from Topped Crude 
Grams per 100 MI 


900 I SSO F SOO F 


TABLE 4 


avoidable that this peak is a direct 
effect of the added naphthenic acids. 
The data plotted in Figure 4 also 
were obtained on a high-sulfur crude 
which was reported to contain sizable 
amounts of naphthenic acids. There is 
no of peak corrosion 
effect attributable to naphthenic acids 
for 


reason as yet unknown, although pos 


evidence any 


in this curve. In this case some 
sibly related to the type of naphtheni« 
acids present this characteristic effect 
of naphthenic-acid corrosion was not 


found. 


General Applicability of the 
Indiana Method 

The be 

used for 

of various liquids and vapors in re 


Indiana method also may 


investigating the corrosivity 


finery streams. It already has been em 
ployed to investigate various refinery 
corrosion resulted 
hot 


aqueous 


problems which 
from acids, and from 
al 
elevated temperatures 


from oils, 
ambient and 
The method 


vives a direct measure of the amount 


other media 


of corrosion, whatever its cause. How 
ever, the results must be interpreted 
with due regard to possible effects of 
the of the 
ponents of the oil under the test con 


relative volatilities com 


ditions used 
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2. Pure Oil Method 


The prediction of corrosion rates to 
be expected upon processing a given 
crude oil is complicated by the fact 
be caused by 

Direct 
ment of corrosion rates is an attractive 


that corrosion may sey 


eral different agents measure 


Experimental Corrosion Test Data of The Pure Oil Company and Evaluation Summary of Results 


CRUDE-OIL DESCRIPTION 
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hern Illinos 
Seurry ( ty, Texas 
Weat Te 
Pipe e mix of sem-eweet Weat Texas 
and East and North Tex 
(ireenwood and Butler Counties 
West Texas light 
tweet mix of North Texas 
dev a! 
Weat Texas New Mex 
West Texas New Mex 
Quir 
Yates 
West I 
Panhandle 


Las sweet 


RK arse 


Ok la 


rr 
Weat Texas 


tas 


West Texas sour 


homa, and West Ka 


al 


Percent 


SULFUR CONTENT 
Percent by Weight Hydrogen 

Sultide Released 

at S50 F. Grams 
Per 100 MI 


On On Topped 


Crode 


Lens 
Nil | 


one 


Less 


Leas than | | 5 to 10 perce 


Less 


s, Oklahoma 


<as 


1 extreme 


Hydrogen 
Sulfide Released 
Relative to 
West Texas 

Crude 


th 


thar " 2.5 percent West Tex 


ASSIGNED DEGREE OF CORROSIVENESS 


from 
Experimental 
From Refinery's Data 


times MA 
¢ West Texns 
t West Te 


Vas 
48 
Less than HJ 
Mild 
Mild (less tha 
Moderate at le 
M mor 
tw 
moderate 


t Wes 


perce 





solution: but, for a small-scale bench 


test, conventional corrosion measure 
ments do not have sufficient sensitivity 
to detect the minute amount of corro- 
sion which occurs in small samples 
The highly 
interesting technique developed by 
Standard Oil (Indiana) 


overcomes this difficulty very nicely. 


over short time periods, 
Company 


Our attention has been directed more 
specifically to the corrosive effect of 
sulfur compounds, parti ularly under 
high and 
The corrosive action result- 


conditions of temperature 
pressure 

ing from other agents such as, for 
example, unstable inorganic chlorides. 
can be predicted with a fair degree olf 
certainty, and means are usually avail 
able to counteract the effect. On the 
other hand, although corrosive action 
often is proportional to sulfur con- 
tent. there are so many exceptions that 
total sulfur content of a crude oil can- 
relied upon as a measure ot 
corrosivity. Accordingly, it was de- 


cided that some measure of the relative 


not be 


activity of sulfur in various crude oils 
was necessary. 

Tueory. It does not seem likely that 
sulfur compounds. as such, combine 
the corrosion 
instead, that they first 
the sulfur attacks 
metals during or after this decomposi 
tion. It is known that the temperatures 
at which various sulfur compounds be 


with metals in 
but, 


start to de¢ ompose ; 


directly 


pro ess, 


gin to decompose rapidly vary widely 
with the compound. Inasmuch as it is 
not yet practicable to measure each of 
the many sulfur compounds present 
in crude oils, it is easier to measure 
either the threshold temperature where 
dee omposition commences, or to meas 
ure the degree of decomposition at 
some given temperature. In connec- 
tion this latter 


was postulated further that. inasmuch 


with measurement it 
as metal sulfide is the product of cor- 
rosion, the corrosive agent must be a 
that. if 
no susceptible metal were present to 
this 
hydrogen to 
and the latter 


“nascent” sulfide group and 


form the sulfide. then “nascent” 
sul fice 


form hydrogen sulfide 


would capture 


can be measured 
this 
ments were carried out to measure the 


Based on reasoning, experi- 
hydrogen sulfide released 
different 
temperatures. There is no assumption 
that the hydrogen sulfide itself is the 
corrosive agent but, instead, that it is 


quantity ot 


from various crude oils at 


merely a measure of the momentarily 
corrosive sulfur atoms which result 
from the breakdown of the 


sulfur compound It would he expe ted 


parent 


that, in an environment where metals 
corroded, the re- 


sulfide 


were being actively 


lease of hydrogen would be 
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Figure 4. Liquid and vapor phase corrosivity of 
Crude “FG.” 


diminished by the amount of metallic 

sulfide being formed. 
EXPERIMENTAL. Three 

which refining 


( rude oils 


upon long experience 
had given a very reliable picture of 
corrosiveness were chosen to test this 
reasoning. These were first topped to 
300 FF. to 


hydrogen 


gasoline and dis 
sulfide; then they 
were subjected to very rapid heating 


remove 


solved 


different 
levels and held at these levels for short 


to a series of temperature 
periods of time, and the evolved hy 
drogen sulfide was measured in each 
case, These results are shown in Tabl: 
}. From examination of these data it 
was decided that 850 F. gave 
which correlated best with known re 


results 


finery corrosion experience on thes 
three crude oils. 

Resuts. Experimental conditions 
having been established whose results 
correlated with the three known crude 
oils, the same test was then applied to 
each of the crude oils of then unknown 


had 


members of the 


been 
Sub 
committee on APT 
Committee on Refinery Equipment 


corrosion behavior which 
submitted by 


Corrosion of the 


The hvdrogen sulfide evolved for eat h 
crude oil is expressed as grams pet 
100 ml on the topped crude, and also 
as percent of that evolved from West 
Texas sour crude oil, the most corro 


TABLE 5 


Results of indiana Corrosivity Test Runs with Derived Data for 
Evaluating Significance and Repeatability of Results 


Indiana Corrosivity 
Test Results, Percent Test 
Corrosion Measured 


Crade-Ou Description 

Tomball 

Van Zandt 

Gulf Coast light 

South Sumatra 

West Texas light 

Scurry County, Texas 

Fast Texas 

Llinos 

Mixed Wyoming 

Ordoviciat 

West Texas sweet 

Sweet mix of North Texas 
Oklahoma, W. Kansas 

Semi-eweet West Texas plus 
Illinows, Oklahoma, Fast 
and North Texas 

Cireenwood and Butler 
(Counties 

Rangely. Colorado 

W. Texas-New Mexico sour 


Pant andle 


W. TexasNew Mexico 


number is for a separate test rur 
the ratio between the geometric mea 
‘ I g in the table Inasmuch as 
wn for crude RE because n effec 


preced 


v the least sigt ant ratio depe 


corrosivity 


Ceometric 
Mean of 
Corrosivity Least 
Significant 
Results Ratio Ratio’ 


Corrosivity Rating 
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nierate 
oderate 
nlerate 


oderat« 


evere 
Moderate evere 


Moderate ere 


Moderate 


Moderate 
ever 
evere 
evere 
Extreme 
Extreme 
Extreme 
Extreme 


wromivity value for 


e for each snd the geometric mear 
fe 


rude ZF was nx 


was so small 
the tall 
and are computed as shown and 


red because its corrosivity 


le tw “‘hret 


Valves of Least Significant Ratio at the 95 Per Cent Significance Level (t.) for Various 
Values of N, and N. (Number of Tests on Any Two Oils, A" and “'B,"’ Respectively) 


OL “BLN 


Number of Tests On 


45 percent agnmificance level” means th 
ent the cases they will be called the same 
b. For the 
repeatatnlity 
4 These three ratios are the « y ones large 


three places 


serves of tests covered in this 


the table where there is a sig 


mpany 


OM “A,” N 


3 


the tw nis actuall are the same 
n-eximtent difference will be reported 
ri 


the bass of a logio normal distritut 


ant ratios and hence dicate 
les GJ, UC, and DG 





content are not outstand 


this oil. 


acid 
different for 


sive oil examined in this These gant 
Table 4. together ingly 
which 
been reported by each refiner 
translated 


series 


results are shown in 


with corrosion histories have 


since ACKNOWLEDGMENT 
These latter data have beer 


into a seale of four adjectives which 


describe corrosiveness ranging tron 
mild lo 


the numerical results were 


extreme kor comparisol 
1} en en 


translated o these Conclusion 


and it will be seer " It is the 


prague ally 
subgroup 


suffi 


rdjectives Opinion of the 


results are 


exceptior viz that the forevgomes 


outstandin 
Rangely 


COTTOSIVENIICSS l in re isonably ood 


with one 


that ol crude oil predicted 


qualitative iwreement with refining ex 


perience Thi exception may bee the 


result of the action of other corrosive 


ivents iltthough salt content and o1 


APPENDIX 
KEPINERY DATA SUMMARY 


ciently encouraging to warrant further 
work on the subject. Toward this end 
participation within the industry is in 
vited—with the hope that further ap- 
plication of the foregoing methods will 
be tried and the data reported, and 
that improvements of the methods will 
be developed. We also invite 


methods of attacking the problem The 


other 


primary purpose of making this infor 
mation available to the industry is the 
hope that it will stir the imagination 
of those who deal with these problems, 
workable 


method of determination of the corro 
will be forth 


and that. as a result. a 


sivity of crude oils 


comin 


‘50 to 460, 0.002 
400 to Sx 7 


500 to 600, 0.004 
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Figure |. Blending characteristics of test fuels: Vapor lock 
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Figure 2. Effect of volatility and temperature on starting time 


Volatility Sets Automobile Performance 


Latest test results show the effects of volatility on: 


> Starting 
® Warmup 
§ Vapor Lock 


Cc. J. Domke, C. B. Tracy and H. R. Taliaferro 


‘ —- 
standard Oil Company 


\ 


indiana 


Whitir 


VOLATILITY 
erty at least as important as octane 
evaluated. 


IS a gasoline prop 
number but not so easily 
Anti-knock quality has received con- 
stant attention because the motorist 
easily recognizes engine knocking. He 
starting 
this 
discussion shows the relationship of 


also easily recognizes slow 


and warmup and vapor locking 


gasoline volatility with these proper 
ties. A quality motor gasoline must 
provide easy starting and rapid warm 
up of the engine without vapor lock 
or other difficulties. 

Volatility is a vapor-forming char 
acteristic that varies with temperature, 
and is usually measured by standard 
ized vapor-pressure and distillation 
tests Few of the public are aware 
that is carefully 
controlled to suit the climate and sea 


tests 


gasoline volatility 


son. Customer-acceptance indi 


cate that can differ 
ences in. starting and warmup time 


users recognize 
among motor fuels. 

Easy starting and rapid warmup are 
provided by high volatility, and were 
experimentally studied by the authors’ 
co-workers before World War Il 
Holaday’ conducted similar studies, 
and Moxey 
on postwar cars in 1946, As a result 
of these volatility 
factors affecting starting and warmup 
and 


carried out warmup tests 
investigations the 


are well understood for prewar 


early postwar cars 

Vapor lock results from excessive 
volatility, and has long been the ob 
ject of much study. Recent work in 
cludes the Pawhuska and Nowata 
road the Coordinating Re 
tests at Indio.* 


In 1949 several automotive develop 


tests and 


search Council, Ine.. 


ments and design changes suggested a 


re-evaluation of gasoline-volatility re 


quirements Engines of new design 


were introduced by some manufac 


The use of automatic trans 


missions was extended, and several new 


turers. 


types were introduced. The use of 
automatic chokes had increased; only 
a few 1949 models had manual chokes 
Furthermore, body styles had changed, 
and the cooling of fuel-system com 
ponents might be different from that 
in earlier cars 

An experimental program begun in 
1949 has demonstrated the relation be 
tween gasoline volatility and the start 
ing, warmup, and vapor locking per 
formance of cars 


postw ar passenger 


The performance of selected automo 


TABLE 1 
Design Characteristics Of Test Cars 


Type of 
Choke 


Transmission 
Design 


Valve 
Car Arrangement 


Automat 
Manua 
mat 
Ma ‘a 
Automats 
mat 
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Effect of car de 
sign on warmup 
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biles was studied during operation with 


especially blended motor fuels 


Experimental 


Six test cars were chosen on_ the 


basis of large sales volume and post 
changes in engine or transmission 
affect 


Pertinent de 


wal 
design which might gasoline 
volatility 
characteristics of 
given in Table 1. The six cars were of 
popular makes, representing about 70 


percent of total car sales in 1949 


requirements 


sign these cars are 


The effects of vasoline volatility on 
starting and warmup were determined 
in tests carried out during the winter 
of 1949-50. To cover the desired tem 
perature range, the work 
ducted at Moorhead, Minn.. 
to 30 F., and at Whiting. 
0 to 40 F. The test were 
blended to study the effects of three 
points on the ASTM distillation curve 
These were the percent evaporated at 
the 158 point, the 
which 50 and 90 per 
cent were evaporated or the 50 and 
OO-percent pornts As shown in Table 


? three sets of test gasolines were pre 


was con 
from i) 


gasolines 


from 


58 F.. of and 


temperatures at 


pared so that in each set one of the 
whereas the 
In other 
respects the gasolines were blended to 
fuels. I 


speci 


was varied 


three 
other two were he ld constant 


pornts 


resemble commercial motor 
iddition to studies of the three 
hed the distillation 


correlations of yee riormance 


on curve 


points 


were ut 


tempted for the 10, 20, 30, and average 
65-percent points. 

In the work starting the test 
method used was Coordinating Re 
search Council Procedure F-6-943. 
Manufacturers’ recommendations were 
the 
with 


followed in varying viscosity of 
the 
perature 
of seconds from initial engagement of 
the starter until the engine’s first fire. 
If there fire in 10 


cranking discontinued 


crankcase oil ambient tem- 


Starting time is the number 


ser onds, 


Was ho 


was and 
gasoline was rated as failing. 

In the work on warmup the method 
of Taylor and Gibson was used 
Warmup time is the number of min- 
utes needed for satisfactory accelera 
without engine bucking or back 

lemperatures were measured at 
the the 


hope of correlating them with warmup 


tron 
hiring 
engine in 


several points in 


time 
The 
upon 
tests 
Whiting. 


effects of gasoline volatility 
lock 


from 50 to 
Texas City. 


were determined in 
95 F. at 
Texas. 


Vapor 
conducted 
Ind.. and 


TABLE 2 
Distillation Characteristics of Test Fuels 
Starting And Warm-Up 


Temperature at 
90% Evaporated 


Temperature at 
505% Evaporated 
I 


bE vaporated 
at 155 
Percent 


‘4 s tat 2 ( tat 34 


Figure 4. Warmup time: Average of cards D, 

E and F (Directions: Draw line from percent 

evaporated at 158 F. to air temperature to 50 

percent evaporated temperature to warmup 
time) 


in 1950. Additional made 
at $5 to 115 F. near San Bernardino. 
Calif.. in 1952. As diagrammed in 


Figure 1. blends of four base gasolines 


tests were 


allowed investigation of the effects on 
vapor lock of the 158 point and vapor 
pressure independently or in combina 
tion. Motor blended 
having any Reid vapor pressure and 
158 point within the limits of the base 
fuels. The test procedure consisted of 
a high-speed stabilization run. a 15 
minute soaking period, and a high-gear 
full-throttle acceleration to 70 mph. 
Uneven the ac 
celeration was rated as in ipient Vapor 


lock. 


fuels ( ould be 


performance during 


Results and Discussion 

The 158 point provided a more con- 
sistent measure of starting time than 
the 10, 20, or 30-percent points. Figure 
2 shows starting time as a function of 
the 158 point at three air temperatures 
All test showed similar starting 
characteristics. Because of the effect of 


temperature on hattery output and on 


ca,rs 


the viscosity of the oils in the engine 
and transmission, the range of winter 
air temperatures effect 
starting time than do practical changes 


has more on 
n volatility 
\ vreater variation between the cars 


The effects 


tem 


was noted in warmup time 


of motor-fuel volatility and air 
perature on the warmup of two cars 


Figure 3. Car “A™ 


changes ith 


Was 
both 


rasoline volatility and air te mperature, 


are given in 


insensitive to wide 


whereas car “D™ was sensitive to 
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Figure 5.—Correction for effect of wind velocity 
on Reid vapor pressure for incipient vapor lock 


changes in both. The 90-percent point 
had little influence on warmup in any 
There is no direct relation 
and 


of the cars 
between engine temperatures 
warmed-up performance which can be 
applied to all cars. Cars “B™ and “C” 
were also sensitive only to changes in 
air temperature. The rates of warmup 
for cars “DZ” “EF.” and “F” varied 
with both air temperature and vola- 
tilitv. and could be related to the 
ASTM distillation curve in terms of 
the 158 point and the 50-percent point. 
Figure 4. an average of the data ob- 
tained on Cars “D.” “EL” 
be used to estimate the warmup per- 


and “F.” can 


formance of any gasoline. 

Because vapor lock results from ex- 
cessive formation of vapor in the fuel 
has 
heen defined in terms of the relation- 
ship between temperature and the ratio 


system, vapor-locking tendency 


of vapor to liquid. For controlling 


gasoline manufacture, it is more con- 
lock to Reid 
vapor pressure and some point on the 
ASTM distillation curve. 

The vapor-locking characteristics of 


venient to relate vapor 


all cars were affected by wind veloc- 


ity: higher velocities resulted in 
greater vapor-pressure tolerance at a 
given air temperature. To correct all 
data to the common basis of a 5-mph 
wind. wind-velocity effects were com- 
puted in terms of Reid vapor pressure 
and air temperature at incipient vapor 
lock. The correction for each make of 
ear is different, and must be experi- 
mentally determined. Examples are 
shown in Figure 5. 

If volatility 


will 


are to be set 
lock. the 
the most 
critical cars must be the basis. Of the 
cars tested, car “B” was most critical 
from 50 to 70 F.. and car “D” from 
70 to L110 FE a composite correlation 
for the complete test range of 50 to 
110 F. 


Carburetor 


limits 


which prevent vapor 


vapor-locking tendency of 


is shown in Figure 6 

icing. difficulty in start 
and over-choking are 
related to 


cannot be 


ing hot engines. 


problems which are also 


volatility. Carburetor icing 
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eliminated by feasible changes i 
motor-fuel volatility, but it 
helped by changes in carburetor de 
the addition of additives 


take 


running 


any 


sign of by 
to the fuel. 
longer to start at. or 


Engines generally 
above. 
temperatures than when cold. In some 
cars the time was not affected by fuel 
volatility: in others, increased vola 
tility resulted in longer starting times 
which roughly correlated with the 158 
point data have 
been obtained on over-choking. These 
further study. 


Few experimental 
problems could bear 
perhaps by some such group as the 
Coordinating Research Council. Ine 


Applications 
4 winter gasoline with good vola- 
tility for use in Florida would be poor 
on starting and warmup in Minnesota 
Volatility limits are set up so that 
each area will have a motor fuel of 
good volatility for the prevailing eli 
mate. Results of this investigation have 
been used to assist in establishing sea 
sonal volatility limits for gasoline and 
to compare the starting. warmup, and 
vapor-locking performance of motor 

fuels. 
When volatility 
spring. fall, and winter, starting and 


limits are set for 


warmup are prime factors; but vapor 
lock must also be considered. Lower 
limits assure satisfactory starting and 
warmup at the lowest air temperatures 
expected, and upper limits protect 
against vapor lock at the highest tem 
peratures, 

Preventing lock is the main 
problem in the summer 
Limits of vapor 158 


point must he compatible with prob- 


vapor 
volatility 
pressure and 
able maximum temperatures. Figure 6 
shows the relationship between Reid 
158 point, and air 
temperature at vapor lock 
In setting volatility limits at the re 
5 F. can be added to the tem 
perature for lock 
because of the loss of light ends dur 


Vapor pressure, 


inciprent 


finery, 
incipient vapor 
ing shipment and storage. 


Conclusion 


mechanism of warmup, and 


fuel 


The 


how it relates to volatility. and 


cation 


can be 
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Figure 6. Effect of vapor pressure, 158 point, and air temperature on 
incipient vapor lock: Composite, critical cars (Rvp corrected to 5-mph 


wind) 
engine design, 
additional 
vapor-locking characteristics between 
cars probably result from differences 
in body design and in the location of 


represent a field for 


research. Differences in 


fuel pumps and lines relative to points 
of high temperature. The marked in 
fluence of wind velocity on vapor lock 
emphasizes these effects. Attention to 
details as the location of fuel 
system components and proper shield 


nye from high temperature sources can 


the ability of a car to use 


improve 
high-volatility 
lock. At least one refiner has predicted 
that 


volatile in the future. 


fuels without vapor 


motor fuels will hecome more 


The economic 
light 


bons by incorporating more of them 


pressure to conserve hydro ar- 


in gasoline is strong. The car manu- 
facturer can help conserve petroleum 

and reduce incidence of trouble—by 
using practical methods for preventing 


vapor lock and associated difficulties. 
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Hydraulic Foam Tower 


Saves Manpower, Time 


| An hydraulic foam tower that can be put in opera 

* tion with a third of the manpower and time required 
by the old system has been installed at Shell Oil Company's 
Houston Refinery. Formerly it took 12 men to put the tower 
mn position Now four can do it 


The crew need no longer stop for 10 to 15 minutes to assemble a many- 
pieced tower. They connect the hoses and the tower is ready for operation 


within 3 or 4 minutes 


L. J. Grossheim, manager of the 

Fire and Safety department, sees 

the tower in final position. Grossheim 

The poles are extended to raise the tower into horizontal position Then was largely instrumental mn developing 
hydraulic power takes over the hydraulic feature of the tower 


Petroleum Refin 
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determined from absorption index vs. from fractional analysis 


A new test for natural gas— 





Absorption Index 


This test offers a simple and rapid method for 


estimating the amount of butane and heavier content of a 


natural gas with a precision of plus or minus 5 percent 


based on fractional analysis. 


, 


BEA OMI S nec 


studies of nat 


FREQUENTLY U1 
essary in engineering 


ural gas processing methods to have 


available information on the “butanes 
and heavier” or “propane and heavier” 
contents of the natural under 
consideration. Most of the 


methods currently employed for the 


vases 


analytical 


development of such information are 
time-consuming, and are sub 


limitation 


costly. 
ject to the ofttime serious 


that the work must be done in a well 


T. W. Legatski, J. W. Tooke and L. A. Grundy, 


equipped central laboratory. In some 
instances where analytical information 
is needed it is quite possible that some 
sacrifice in absolute accuracy could be 
tolerated in the interests of speed, cost 


and convenience 


Objective. It was in an 
overcome the several objectionable 


attempt to 


features of the usual analytical meth 
ods that the following work was undet 
taken, the objective being to develop 
a simple test method, the results of 
which would correlate reasonably well 


with composition 


Figure 2. Absorption index apporatus 




















Figure 3. Sampling assembly 


Since the primary concern was with 


the heavy fractions of natural gas. a 
potentially satisfactory test method 
would have to be affected primarily 
content of the 


higher molecular weight compounds 


by variations in the 


As a promising lead. it was reasoned 
that if 
producible pure hydrocarbon solvent 
could be brought 
measured quantity of the sample gas 
contined in a chamber under standard 
conditions. the resultant final pressure 
related to the 


concentration of the readily condensi 


a measured quantity of a re 


into contact with a 


on the system could be 
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Figure 4. Constant temperature bath 


Figure 5. Absorption index apporotus 


ble hydrocarbon fractions present in 
the gas. The probability of such a re- 
lationship existing is found in the con- 
sistency with which the over-all com- 
position varies as the content of any 
one particular hydrocarbon varies 
Following this lead, and as a result 
of a series of preliminary calculations 
using various pure hydrocarbon sol- 
vents and a wide range of hypothetical 
gas compositions, it was concluded 
that a promising solvent was normal 
octane, and that a promising ratio of 
gas to solvent was 40 to | for a con- 
tacting temperature of 100 F. and an 
initial gas pressure at 100 F. of 760 
mm. For these conditions the final 
pressure on the system would range 
from about 12 pounds absolute to 
about atmospheric depending upon the 
composition of the gas under test. The 
approximately three-pound difference 
in final pressure would roughly corre- 
spond to a change of 20 mole percent 
in the “butanes and heavier” content. 
The test has been designated as the 
adsorption index test and the test re- 
sult is referred to as absorption index. 
By definition, the adsorption index is 
the equilibrium pressure in psia ob- 
tained when 40 volumes of sample gas 
and one volume of liquid normal oe- 
tane are contacted under the prescribed 
initial conditions of 760 mm Hg pres- 
sure and ata temperature of 100 kr. 


Apparatus. The first apparatus was 
constructed to prove up the idea in a 
series of tests on gases of various com- 
positions. The details of construction 
of the apparatus are unimportant as 
long as the essential features are pres- 
ent. The apparatus used in this work 
is not necessarily the best arrangement 
and for that reason will not be dis 
cussed in detail. The essential features, 
however, were incorporated and are 
illustrated in Figure 2. The equilib 
rium cell is shown with three openings, 
One opening is connected to a burette 
for addition of solvent. another to a 
manometer for measuring pressure and 
still another. on the bottom of the cell 
was used for draining the solvent and 
cleaning the cell. The cell had a total 
volume of 967 ml. In order to achieve 
the required ratio of sample to solvent 
the cell was initially filled with sample 
to a pressure of 741.5 mm Hg. The 
volume of normal octane added to the 
system from the burette was 23.6 ml 
The vapor space then above the normal 
octane was 967 minus 23.6 or 943.4 
ml which gave a gas to solvent ratio 
of 10 to 1. The decrease in gas volume 
in the cell caused by the addition of 
the normal octane increased the pres- 
sure to 7060 mm He neglecting solu- 


tion and vapor pressure effects. The 





cell contained in a water bath 
which was maintained at 
ten-inch mercury manometer permitted 


measuring the pressure in the cell. 


was 


A drawing of the apparatus used for 
sampling the natural gas is shown in 
Figure 3. The equilibrium cell is in 
the upper left hand corner. The gas 
sample was admitted through the line 
on the left. It passed through the as- 
carite tube then to a four-way block. 
The mercury bubbler prevented excess 
pressure in the system and the ma- 
nometer indicated the pressure. From 
the four-way block the gas was taken 
to the equilibrium cell. In Figure 4 
the equilibrium cell is shown in posi- 
tion in the constant temperature bath. 
The bath was fitted with cooling coils, 
heating coils for circulating hot water 
and with electrical heaters for supply- 
ing heat. Once the bath was heated to 
approximately 100 F. by circulating 
this was discontinued by 
action of a solenoid valve and the 
heaters took over and were controlled 
by a DeKhotinsky thermoregulator. On 
occasion it was necessary to cool the 
bath slightly by drawing air through 
an iced coil and into the cooling coils. 
The stirrer maintained a uniform tem- 
perature throughout the bath. In this 
way it was possible to maintain tem- 
peratures within the bath at 100 F, 
0.1 F. as indicated on an ASTM Reid 
vapor pressure thermometer. The ten 
inch mercury manometer shown at the 


hot water. 


right was used to obtain the equilib- 
rium pressure in the cell by connecting 
the small line to one of the valves on 
the cell. Pressures in the cell could be 
measured to +0.02 psi. 

Other equipment which was used but 
is not shown in this figure was a 50 ml 
burette for measuring the normal oc- 


tane into the equilibrium cell. an 
aneroid barometer and a supply of 
normal octane and normal hexane. The 
hexane was used to wash the cell and 
prepare it for the next test. The photo 
graph in Figure 5 shows how the equip 


ment looked when assembled 


Procedure. | test. 
the cell. after having been rinsed with 
materials 


preparing for a 


hexane to remove residual 


from prior tests. was connec ted to a 


sample train. The sample train con 
sisted of a pressure reducing regulator. 
waste filter, and an ascarite 
that The 


served to remove carbon dioxide. hy 


a cotton 


tube in order ascarite tube 


drogen sulfide and water vapor from 
the gas being sampled. The manometer 
attached to the cell 


served to indicate pressures during the 


one of openings 
sampling operation. The flow of gas 
through the cell was permitted to con 
tinue long enough to purge the system. 
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CALCULATED FROM FRACTIONAL ANALYSIS 
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12.0 


140 145 15.0 


ABSORPTION INDEX DETERMINED 


Figure 6. Comparison of absorption index determined vs. calculated from fractional analysis 


This usually required about 15 min 
utes. At the end of this time a sample 
of gas was trapped in the equilibrium 
cell and the cell was placed in the con- 
stant temperature bath which had pre- 
viously been brought to 100 F. The cell 
was still connected and open to the 
manometer. 

The cell was allowed to remain in 
the bath for 15 minutes to bring its 
temperature to 100 F. Without remov- 
ing it from the bath the pressure within 
the cell was then adjusted to 741.5 mm 
He absolute by bleeding off a sample 
After this pressure adjustment all 
valves were closed on the cell and it 
from the bath. Exactly 
25.6 mi of normal octane then 
added to the cell from a burette. The 
addition of this volume of material to 
the cell had the effect of creating an 
initial cell pressure of 760 mm Hg in 


Was removed 


was 


the absence of any solution and vapor 
pressure effects. The cell was vigor 
ously shaken and returned to the bath 
Shaking was repeated at five-minute 
intervals until the cell had been in the 
bath for The mercury ma 
nometer was then attached to the cell. 


10 minutes, 
the mercury was leveled. the valve on 
top of the cell was opened to the ma 
and the 
read from the manometet 


final was 


nometer, pressure 

Very lean gases cause the final read 
ing on the manometer to be about one 
atmosphere or slightly more than one 


Publication 


atmosphere. Richer gases give final 
readings of less than one atmosphere. 
The absorption index was obtained by 
adding to or subtracting from the 
barometric pressure the manometer 
reading and expressing this resultant 
value in terms of psia 


Discussion. The absorption index was 
run on 34 samples. Each time an ad 
sorption index was determined a sam- 


ple of the same gas was later analyzed 


by low temperature fractional analysis, 
These samples represented a wide 
variety of They were taken in 
Reserve Field of Osage County, Okla 
homa, the Field 
around Pampa. the Permian Basin 
and in the 
Brazor ia 


vases, 


Texas Panhandle 
around Odessa, Texas. 
Chocolate Field in 
(County. The 
ranged from about 


Bayou 


Texas ‘pentanes and 


heavier” contents 
0.3 mole percent to almost 12.0 mole 
pereent The nitrogen contents varied 
from less than one percent to nearly 
25 percent. Some of the samples were 
taken from oil 
wells and. still from 
densate wells. The samples from Okla 
Panhandle Chocolate 


sweet while those 


wells some trom gas 


others vas-con 


homa. the and 


) 
Bavou were mostly 


from the Permian Basin were generally 


very sour. A deliberate effort was made 


to obtain extremes in’ hydrocarbon 


composition and in nitrogen content 


It is evident. from the definition 


Ld/ 
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MOLE PERCENT BUTANE AND HEAVIER 
FROM FRACTIONAL ANALYSIS 


14.0 45 15.0 


ABSORPTION INDEX CALCULATED FROM 
FRACTIONAL ANALYSIS 


Figure 7. Calculated absorption index vs. butane and heavier from fractional analys s 


that it is possible to calculate absorp 
tion index if the composition of the 
vas sample is known. This was done 
for each sample using the analysis as 
from low 


obtained temperature frac 


tional idealized K 
stants taken from the Engineering Data 
Book of the Natural Gasoline Supply 
Men's Association. The calculated ab 


sorption indices are plotted against the 


analysis and con 


observed absorption indices for the 34 
samples in Figure 6. If the caleulated 
absorption indices had agreed perfectly 
with the observed data then all points 
would have fallen on a 45 This 
did not occur although they do agree 
The fact that these cal 
ind observed values do agree 
that the 
index test is a valid test and measures 
The 


numerical values obtained for the ob 


line 
rather closely 
culated 
close ly 


indicates absorption 


what it was intended to measure 


served absorption indices are higher 
than the calculated absorption indices 


more or less constant amount 


that the K 


calculations are not ex 


by a 
This 


used in the 


indicates constants 
actly applicable to these systems. Had 
the correct K constants been available 
then the two sets of data would prob 
ably hetter agreement 
Since the data 


a constant amount, it 


have be en oun 


two sets of disagree 


more or less by 
is then in order to adjust the caleu 
lated values upward bv the indicated 
amount. The scattering of points above 


LSS 


ind below the average line is an indi 
cation of the reproducibility of the 
absorption index test neglecting any 
errors that may occur in the fractional 
analysis 


As previously stated the absorption 
index test was designed to indicate the 
weight hy 
How 


this is accomplished is shown in Fig 


amount of high molecular 


drocarbons in natural well 


vas. 
ure 7. where the adjusted calculated 
absorption index is plotted against the 
amount of butane and heavier in mole 


percent found by fractional analysis 


his 


satisfactory The 


correlation appears to be quite 


average line pro 


duced by this plot may he used to 
predict the butane and heavier content 


of natural gas from absorption index 


In Figure | 


mole percent, as determined from ob 


butane and heavier in 


served absorption index and the corre 


lation shown in Figure 7, are plotted 


heavy ier in mole 


fractional analy 


against butane and 


percent as found hy 


TABLE 1 


Effect of Nitrogen on Absorption index 


CALCULATED 
Nitrogen ABSORPTION INDEX 
Content 
Mol Contaming Nitregen 
Percent Nitrogen bree 


; 14 
i. is 


sis. With few exceptions all samples 
fall within +5.0 perfect 
agreement. This figure is really the 
test of the method. It shows that ab- 
sorption index of a gas can be meas 
ured, and. with the aid of the correla- 
the butane and 


perc ent of 


tion shown in Figure 7. 
heavier content of the gas can be esti 


mated in mole percent with a precision 


com 


of plus or minus 5 percent as 


pared to fractional analysis. 


Limitations. As with al! methods of 
test certain limitations are inescapable 
Most natural gases contain some non- 

components. The 
these are carbon dioxide. 
hvdrogen sulfide The 
content of these non-hydrocarbons may 
vary from less than | percent to 25 


hydrocarbon most 
common of 


and nitrogen. 


percent or more. Carbon dioxide and 
hydrogen sulfide are of little conse- 
quence as far as the determination of 
absorption index is concerned. These 
are removed before the sample is taken 
for test by an ascarite tube 
Nitrogen cannot be removed 
and is therefore taken with the test 
sample into the absorption index ap- 
paratus. The effect of 
absorption index is to increase the ob 
what it 


as show n 


eat lier 


nitrogen on the 


served numerical value over 


would have heen had no nitrogen heen 
This effect 


prac tical 


present however is small 


and for purposes may be 


ignored, Even large concentrations of 
a small effect on 


nitrogen have only 


absorption index. The magnitude of 
this effect 


the calculated absorption index for 


is shown in Table | where 


two samples with and without nitrogen 


is illustrated Sample 7 contained 11.3 


mole percent nitrogen. Its calculated 
absorption index with the nitrogen was 
14.74. Without the nitrogen its caleu 
lated absorption index was 14.69. Sim 
10 contained 24.8 


percent nitrogen. Its calculated absorp 


ilarly sample mole 


tion index was 14.83 with the nitrogen 
ind 14.63 without the nitrogen 

As with other tests dependent upon 
physical measurements. the absorption 
index test requires that temperature, 
volume and pressure be measured with 


quirement as it ts 


precision imposes no undue re 
here demonstrated 
that good reproducibility may be at 


1 here 


however that better results 


tained with simple equipment 
i= evidence 
ire possible with refinements in tech 


nique and apparatus 


In conclusion, the absorption index 
test offers a simple and rapid method 
for estimating the amount of butane 
and heavier content of a natural gas 
with a precision of plus or minus 5 
fractional analvsis 


percent based on 





e Correct selection is essential if tubes and 
plates are to serve with the maximum economy 
and minimum trouble. The Revere Technical 
Advisory Service and Revere Research Depart- 
ment are always ready to collaborate with equip- 
ment manufacturers and operators in specification 
matters. e When it is time to re-tube, remember 
that conditions may have changed since the 


original installation, and that it may be wise to 


re-check before ordering new tubes. e To take 


advantage of Revere’s knowledge of copper and 


copper alloy tubes for all industrial purposes, 
get in touch with the nearest Sales Office. See 
your telephone book or write direct. Send for 
helpful booklet, 
Tubes.” Free. 
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Next Du Pont 
Gasoline 
Survey To 

Be Mailed 
On July 24 


Results of the latest Du Pont Qua 

terly Motor Gasoline Survey will be 

mailed to refiners on | Friday, July 
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When the customer says 


— 


4ulp a 
"Zour wieselse 


‘ 


It's RARELY the fault of the gasoline! 


The above headline and cartoon have 
been reproduced directly from a folder 
recently put out by Du Pont. Its pur 
pose is to prompt your dealers on how 
to cope with a common—but often 
hard-to-answer-—customer complaint 

How many miles to the gallon?” is 
a familiar measure of both engine and 
fuel performance. Yet, ever since the 
gasoline engine first came into popular 
use, this method of measurement has 
been fre (pu ntly misunderstood and 
nusinterprete d. As a result, the gasoline 
dealer and the oil company he rep 
resents are often maligned. 

In most cases where a customer com 
plains to a gasoline dealer about poor 
mile ule Hnproper Car mamtenance or 
erratic driving habits rather than gas 
oline quality are to blame. But service 
station men are sometimes hard put to 
explain this to the customer's satisfac 
tion 

The new makes it 
easier tor the 
complaint by serving as a constant re 
minder of all the mechanical and hu 
man factors that contribute to poor gas 


Du Pont folder 


your dealers to answer 
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* One of a Series of Interest to the Petroleum Industry 


1953 


Du Pont Engineering Services 


Help Refiners Achieve More Efficient 


Blending Plant Design and Operation 


The use and safe handling of tetracthyl lead are highly specialized operations 
which frequently give rise to some rather knotty refinery problems. 

To help refiners solve these problems economically and efficiently, the 
Du Pont Petroleum Chemicals Division offers special engineering services 
in blending plant design, construction and operation This assistance covers 


every phase of the subject from site selection to training of blending plant 


personnel, 


TO HELP YOU set up efficient TEL blending plant operations, Du Pont will 
supply you with complete construction drawings and detailed specifications. 


oline mileage . . . such as dirty spark 
plugs, a plugged muffler, or accelerator 
pumping. It quickly pinpoints these 
factors in concise, easy-to-understand 
language. There are no long, involved 
explanations. Simple line cartoons 
make many of the points graphically 
clear 

rhis folder When the cus 
tomer mileage,” is an ap 
propriate sequel to a previous Du Pont 
folder “When the 
knock,” The knock 
extremely popular among oil compa 
nies and dealers who have to date 
reque sted more than 200,000 copies 
of it 

For sample copies and information 


new 
SaUYS poor 
customer says 
folder has been 


on how to obtain the ‘poor mileage 
folders for your dealers, write to any 
of the Du Pont Petroleum Chemicals 
Division district offices. 


1. du Pont de Nemours & Company (Inc.) 


After years of study and experience 
Du Pont engineers have been able to 
set up standardized recommendations 
for plant cle sign and operating proce 
dures. Large find 
these useful supplements to the work 
of their own « nginecring cle partments 

lo the small refinery, these recom 
mendations are often extremely valu 
able as a basis for setting up the entire 
blending operation 

Since the plant designs are drawn 
to standard specifications, they 
not always solve a partie ular proble m 
Pherefore, Du Pont is pre pared to offer 
advisory help in tailoring standard de 
siugns to fit individual circumstances. 


SELECTING THE SITE 


Railroad, pipeline and storage facili 
well as the relative position of 
refinery units, all have a bearing on the 
ble nding 


refineries generally 


may 


ties, as 


low ation vou choose for a 
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PLANT DESIGN 

( omplete construction plans for TEI 
blending plants are available to all re 
\\ he nh necessars Du Pont end 
will be glad to discuss 

to meet unusual requirements 
Du Pont recently he lp dl 
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hiners 
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cle it 
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land 
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when 


ever needed 
PERSONNEL TRAINING 


lo insure the he ilth safety of 
plant personnel ! 


and 
Lolennclines i specialized 


training program is required, Du Pont 
ire pre} red to provic 

detailed 
ind efficient operation of the 


with the 


represe ntatives 
encdations 


compl te 
tor ile 


recomin 


blending unit and to assist 
wtual training of operators Also , 
member of the Du Pont medical staff 
will expl in the health hazards in 
volved and outline the 


\ hic h should be 


pre ruthorms 


obse rved 


DU PONT REPRESENTATIVE 
tank 


equipment to refinery personnel 


(right) demon 


strating proper use of cleaning safety 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division . 
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EASTERN DISTRICT MANAGER 


Acerep R. Munats is manager of the 
Du Pont Petroleum Chemicals Division 
Kastern District. His first 
vith the petroleum industry began in 
the Smackover Oil Fields at the age of 
10). His first refinery experience was at 
i large Gulf Coast refinery during the 


iSscn math mm 


| 
| 





summer months, while attending col 
lege. 

In 1938 he graduated from Rice 
Institute, and received a B.S. degree 
in chemical engineering. Following 
graduation, he was employed in the 
Research and Development Depart 
ment of the Humble Oil and Refining 
Company 

During World War Il, Mr. Mullis 
spent four years in the Navy and was 
attached to the Bureau of Ships as a 
Petroleum Inspector. In 1946 he re 
sumed his association with the Humble 
Oil Company in the Petroleum Inspec 
tion Department. 

Mr. Mullis joined the Du Pont Com 
pany in 1947 as a sales-service rep 
resentative for the Petroleum Chemi 
cals Division. He was assigned to the 
Gulf Coast District and became man 
ager of this district in 1950. In 1952 
he was transferred to New York City 
to his present position as eastern dis 
trict manager, 


Three Important Considerations Relating To 
Du Pont Fuel Oil Additive No. 2 


Have vou been receiving custome 
1. complaints regarding plugged fil 
ters or other ot fuel oil SVS 
due to sediment formed in the 
fuel? lo prevent these conditions 
Du Pont Fuel il Aclclitive No. 2 not 
formation of insoluble 


stoppade 


tems 


only retards the 
residues, but also reduces the part le 
ize of the 


The cost of this treatment is only 


for d 


1 .Ge 


re sich S th it are 


pet barrel on le SS 


y) If vou are now marketing only a 
e straight-run fuel oil, the use of 
Fuel Oil Additive No 
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cracked stocks of the prope! 
boiling ranma fear of causing 
clogged fuel Marketing the 
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to meet yp ik St asonal cle mands inh 
creased vield of heating oil 
and release of straight run stocks for 
sale as premium clic sel fuel on for use 
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without 
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is ¢ harging 


If you are presently using a fuel 
oil additive, the 
obtain the end 
even better pe rformance, at lower cost 
with Fuel Oil Additive No. 2. And 
trom the standpoint of treight costs 
the high active 
Du Pont Fuel Oil 
further advantage 

Samples for testing In you 
stocks as booklet 
mg the properties applic itions and 
performance of Fuel Oil Additive No 
2 are ready tor you. Ask any Du Pont 
Petroleum Chemicals Division re p 
resentative or address vou request to 
one of the district offices liste d be low 
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What’s Happening in the Industry... - 


ACE Chairman Says Atom Power 
Will Not Supplant Petroleum 


Atomic Energy will only supplement 
oleum as fuel and “is not going t 
gasoline” as a proj ulsive force 

motor vehicles, Chairman Dean of 
Atomic Energy Commission pre 
dicted recently. He said that a newly 


perfected ‘“‘breeding’’ process 


1 
brought atomic energy closer t 
| 


point where it would compete wit! 
isting types of fuel 
“I beheve that atomic energy w 

ental not d sp acement, 

leum,” he said. “We are 
going to ave atomic cubes u al 
Atomic energy rn that field 
at all.” 

a ld ! l I I de 


“has never ha if ‘ powe or 
energy” t n ‘ ¢ industrial 


de mands 


Sale Instead of Lease Being 
Considered for Missouri Plant 


The Army, at the behest of Senator 
Symington (D., Mo.). ts considering sell 
ing the Louisiana, M« synthetic fuels 


With Your Editors— tac ilities inste ad of leasi re them Both 
Senate and House Armed Services Com 
John McKetta, Bob Phillips, Bob Spann and George Gibbs of the Refiner staff listen to L. J ealttees ane eunthinag tne on vediewing 
Parrigin’s explanation of the catalytic cracking pilot unit in Standard Oil Development's laboratories 4). Ariny’s leasing plan until they re 
at Linden, N. J ceive word on the new development 
Symington’s office confirmed that the 
Senator has made the request to Army 


Warren Petroleum’s LaFortune Sohio Cleveland Refinery Gets  earadtiaga Teme candlgy lige setg etthe Ate. 
Sworn in as New PAD Deputy Safest Refinery Award of NPA that the point at issue is the require- 


: : \ , ment that the Army incorporate a “cap 
rtune of W arren Petroleun Phe ational Petroleum Association cure” clause in the tease. whereas in the 
k his oath of office last lepartment of Fire and Accident Pre 


; sale of facilities the contract could pro- 
‘ , It ‘ enti s awardec ie Sates : t 
uty PAD, replacing vention, has awarded the Safest Refinery vide merely that production would go 


itl orm cl 1 ‘ ‘ he ( ] ‘ o > 
With formal earanc award to the leveland N 1 re finery to the Armed Services if needed 
secretary Mi Kay wi cl ' he Standard Oil ( ompany (Ono) Should sale rather tl an le is proce 
from | kd [he award was made at the NPA de 1 Services 


, - ; dure ie adopted, the General 
+i part nt's ¢ v oO on ’ 
Nationa partme wenty-eighth conventior Administration will handle the nerotia- 


The award certificate, m recognition tions. rather than the Army 
Sohio’s N l refinery operating 
throughout 1952 without a lost-time 


accident, was presented to William F. Ordeman Retirement to Bring 
Smith, safety engineer of the Cleveland New Jersey Standard Changes 


rtune “ serve refinery The Sohio refinery satety re« 


“ peace held the ne ‘ ord, including all « 


f Dr. G. F. Ordeman, manager of the 
or 740 days or 3.1 million man-hours 


Wood River, Ill, refinery of Standard 
Oil Company (Indiana), will retire 
shortly on annuity. He will be succeeded 

in his position by H. E. Cotton, general 
yy foe Grace Chemical Board Elects superintendent of Standard’s Casper, 

eveale : a \ refinery 

ed the offer Charles E. Wilson Chairman In other moves at Standard, L. H 
Weeks 


1952, was extended 


without a lost-time accident 


Charles } Wilson has been elected Butterworth, manager of the Operations 
hairmat of the be ard of directore of and Cost Control division oft the Manu- 
al Company. Wilson for facturing department in the company’s 


. . race (Chemica 

7 Percent Rise in TEL Use nerly was president of the General Ele« general office ; Chicage will be ad 
In 1953 Forecast by Du Pont tric Company, first chairman of the vanced t icral superintendent at 
» de Pont de Nemous fense Mobilization Board, and execu Casper. F. C. Smith, superintendent of 
ley er tag Ring . t ! irman he War Produc the Operations and Cost Control divi 

sie ies — ) chairman ; on, will be promoted to manage 
he board of di Ordeman joined Standard in 1919 
& Company " a chemist at Whiting, Ind After 
formed a several advances e was promoted te 
nstruction its issistant general perintendent of the 
$19 million Whiting refinery 1943, moving to 

Mempl 1s manager { Wo 1 r in 1946 

) stream u Cotton, first mploved at Casper by 
Midwest Refit pany in 1919, 
went with Stan 1 when Standard as- 


n 1921. He 
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In the Kansas field operations of a prominent oil 
company, with Crane Bronze Gate Valves on injection 
lines to wells for oil production by water flooding. Work- 
ing pressure approximately 900 psi. 


THE CASE HISTORY 


Originally, this well-flooding system was installed 








THE VALVE 


with plug valves which proved a severe handicap. 
Corroded by the salt water, the valves stuck so hard 
they couldn’t be operated to cut in or shut off wells 


Crane No. 624E gate valves have 
unusually heavy metal sections 
and are ruggedly constructed 


throughout for high pressure 


Iron body valves also were tried, but gave no service. Body and bonnet are of 
Crane Special Bronze, a high- 


better results. They corroded and leaked, losing , ' 
; ie grade leaded tin bronze. Disc is 
much needed pressure. : 
M th 4 Cc No. 624E B of hard, tough Crane Nickel 
ore than 4 years ago, Crane No. 624 se Alloy. Better Crane quality in 
Gate Valves were put on the system. Corrosion and every detail makes them last and 
leakage were eliminated. Valve operation became last. Sizes up to 2 in. rated at 
smooth, easy, positive—the way it should be. And, 1,000 psi. W.0.G. See your Crane 
ever since, that’s how these Crane valves have per- Catalog or ask your Crane Rep 
formed. No wonder this producer, like many others, resentative for demonstration. 


has hundreds of them in similar service. 


on the line. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO.. General Offices 846 S. Michigan Ave.. ( hicago 5, Illinois 


THRIFTY 
BUYER 





Branches and Wholesalers Serving All Industrial Areas 


VALVES FITTINGS PIPE 
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What's Happening... 


r ¢ 
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Carver Gets Comptroller Post 
In Changes at Socony-Vacuum 


Kellogg Honors 21 Employes 
For Quarter Century of Service 
Phe M. W 


ce club 


California Standard Employes 
Set Safety Record at Richmond 
A new Weat Coast rei al 


Garrison and Dingman Get 
New Jefferson Chemical Posts 


Tide Water Trains Army Officers— 


Three Army officers, students in the U. S$. Army Quartermaster Petroleum School, have been 
assigned to Tide Water Associated Oil Company to complete the last phase of their “Petroleum 
Analysis and Control Course.” Second Lieutenant William B. Douglass, Jr., U. S. Army; Lieutenant 
Colonel Wang Fung, Chinese Nationalist Army; and Second Lieutenant Billy B. Kennedy, U. S 
Army, shown left to right in uniforms above, are welcomed by D. L. Hines, vice president and chair 
man of the Eastern division operating committee of Tide Water 

Inasmuch as the program is limited to only 400 hours, the major part of the student's time will 
be spent at the company’s Bayonne, N. J., refinery, where they will be shown general refining opera 
tions, product testing and inspection, grease and oil manufacture, utilities and maintenance, 
pockaging, accounting and safety methods 


Gammelgard Named Manager Three Tide Water Employes Win 
Of Pure Oil Refinery Division $3975 in Suggestion Awards 


presi lide Water Associated © ( 
Ss as awarded its first Sp tal capital sug 
gestion award of $1000 1 John R 


|. Por ‘ t, semior vi 


Barber, of the steam department at the 
company's Eastern divisior Ravonne 
N ] Barber ne three e1 

Dice Water to be awarded a 
$3975 for having submitted 
Ww“ rt y Sucvest ns it 

cial capital award for 

] 


resulted wu 


pacity an 
Rayon 
I 


$7 


Barber 


eb rhe perat stance, V ! tot + S600 


In 1949 e 


Refiner 


Texaco Names Dodson Assistant 
To Executive Vice President 


H. Dodson, manager i the Cl if 
| lexas Compat 








. - ASSURED RESULTS — 





[* ANY transaction involving the high purchasing and construction services. Their 


investment required to build a refinery own past experience with this organization 


there is no room for doubt about the and McKee’s long, world-wide record of 
ability of that refinery to produce up to — successful execution of contracts for all 
specifications. types of petroleum processing facilities are 
That’s why major oil companies all over — proof to oil men everywhere that ““McKee 


the world use McKee design, engineering, Engineering means Assured Results.” 


ENGINEERING, PURCHASING AND CONSTRUCTION FOR THE 
PETROLEUM REFINING AND IRON AND STEEL INDUSTRIES 





Arthur G. McKee & Company « Established 1905 


Headquarters: McKee Building, 2300 Chester Avenue, Cleveland |, Ohio. 
Offices: New York e Tulsa, Oklahoma e Union, New Jersey ¢ Washington, D. C. 
British representatives of Metals Division: Head, Wrightson & Company, Ltd 
Canada: Arthur G. McKee & Company of Canada, Ltd., 350 Bay St., Toronto 1, Ont. 
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COMPLETE ALUMINUM WARE- 

USE STOCKS, READY TO 
G ASTENINGS, TUBES, 
EXTRUSIONS, PIPE, ROD, 
WIRE, PLATE, AND SHEET. 


Looking for a fast relay of aluminum to assist in your race against tough production schedules? Select 


the Alcoa-Metal Goods Corporation combination to help you hold the winning pace. 
In Alcoa you have one of the world’s best qualified teammates—the first and 
foremost producer of quality aluminum in America. 
In Metal Goods Corporation you have 7 warehouses and 12 sales service offices 
strategically located to give you the super service you need. 
Give your nearest Metal Goods Corporation representative the opportunity to prove the advantages of 
letting this Alcoa-Metal Goods team handle your aluminum needs 


Please call, wire, or write the Metal Goods Corporation representative nearest you: 


OFFICES AND WAREHOUSES 
St. Lewis 15, Missouri Tulse 3, Oklahoma Kenseas City 16, Me Denver 2, Colorado Dalies 9, Texas 
$239 Brown Avenve 302 North Boston 1300 Burlington 2425 Walnut Street 6211 Cedar Springs &d 
Nelhon L. Hower Scott J. Harrison Neal Dehn Sam D. Hodgdon Harris T. Gre 
Phone GOodtetlow!234 Phone: 4-410! Phone: Elmhurst 3271 Phone CEntrat 08) Phone 


Houston 3, Texas New Orleans 12, Le. 
711 Milby a 432 julia Street 
Frank D. Hogon Corl T. Wedemeyer 
Phone: NOrclay 3516 Phone: AComa 589! CAnal 7373 


SALES SERVICE OFFICES 7 
his, T Sen Antonio, Texas Devenport, lowe 


2012 Alamo Nati. Bidg 924 State Street 
Robert E. Reese Robert L. Tharp 
GArfield 316! Phone: 2-3156 


Neb ‘ uM. 





Baton Rouge, Lovisiane Omeoha, P 
2200 East Central 76) Raymond Road 4419 Mimoso Street 3515 No. 67th Avenve 713 Columbian Mutuvol 
Ray Notler George E. Akerberg Paul P. Vidovwic C. M. Cooley Tower Bidg 

Phone: WAlnut 1112 Robert W. Downs Phone 


Phone, 7-892! Phone: 5.2711 Phone, 4.4738 
Phone, 5-8721 
indianapolis 2, ind Beaumont, Texas Fort Worth, Texes Corpus Christi, Texas 
382! Carolyn Room 301-02 Wilson Bidg 
Roy D. Bagoley 
Phone: 4-0366 


Wichite, Kansas Jackson, Mississippi 


Decatur, Iilinots 
1305 West Sunset 1333 N. Pennsylvania 238 Bowie Bidg 
Lee T. Dodson John M. Turbitt 


Ariie W. Tempel Harry L. Newton 
= Phone: 8.1314 Phone: Lincoln 4980 Phone: 4-7536, 4-7537 Phone: FOrtune 4369 


METAL GOODS CORPORATION 


DISTRIBUTORS FOR ALUMINUM COMPANY OF AMERICA 


GENERAL OFFICES: ST. LOUIS 15, MISSOURI 


Petroleum Refiner 





What's Happening ... 


February, 1945, and, in 
year, he was named assistant 
e bulk fuel and government 
In October, 1945, he re 


ton, in April of 
the 
manager ott 


sales, New York 


turned to Boston 


Sale 


New Jersey Standard Names 
Myers to Coordinating Post 
M vers 


leum Comp 
London 
appointed deputy ce 
wrdinator of refining 
activities for Stand 
ard Oil Company 
(New Jersey) with 
headquarters in New 
York 
M vers 
affiliated with Ess 
Petroleum, the let 
sey Standard affiliate 
formerly kn 
Anglo-American 
Company, Ltd., 
1949. During that 
period he participated 
tion, operation and ex 
Fawley refinery. Pre 
assistant chief eng 
pment ¢ 
central 
dard He jo 
1941 1 
petro 
h chem al 


managing director 
anv, 


has 


has been 
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since 
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in the constru 
pansion ot the 
viously, he was 
of the Standard Oil Devel 


mice! 
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pany, Linden, N. J., researc! 
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the deve company in 
16 years exper in the 


pment 
lowing 1ence 
madustry as a researc 
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capacities 
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eum 
engineer various manutacturiys 


manavement 


Humble Announces Additions 
To Staff of Baytown Refinery 


staff additions to Hun 
ble Oil & Refining Company’s Baytow: 
Texas, refinery lhe been announced 
Charles W. Bouchillon, Mississippi 
State College, and Arnold R. Zubik, 
Texas A. & M. College, to the Mainte 
lepartment of the Engineering 
division; ( A. Stankis, University of 
California, to Research & Development 
division; Egbert W. Biggers, University 
f Illinois, Jerry G. Jenkins, Texas 
& M Will am N I vster, ( olorad 
| | of Mines, Wayne F. Mardis, Uni 
f Al Bruce A. Martin 
siana State University, Fred S. Me¢ 
ippi State Ce 
University of 
division 
Charles S. Lloyd, 
rida, was reemployed on the 
lechnical Service division 
1951 in the l S 


rhe following 


nance 
1 
nen 


abama 


lege, and 
Meek Texas, t 


hnical Service 


Univer 


California Standard Names 
Richmond Operations Manager 
M | M ller ippoimnted That 
t t per ns tor the Richmond 
ry ndard Onl Company 
He succeeds J. T. Higgins 
recently elects ! president t twos ! 

ard subsidiaries, Salt Lake Refinin 
pany and Salt Lake Pipe Line Compat 


is been 


alilornia 


ller joined 


iss 
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DESIGNED ¢ Heecjfiially FOR YOUR NEEDS 


A COMPLETE LINE SIZES 0 thru 5 


TYPE “RA-V” 


SIZE Onl 


WITH VERTICAL OVERLOADS BELOW THE CONTACTOR 


mete we 


FEATURING— 


STRAIGHT-THRU WIRING ... 
inal Arrow-Hart feature means space, 


EXPLOSION-PROOF 
CONDULETS 


This orig- 
time and work savings up to 30%. Loop- 
ing and U-bending are eliminated; circuit 
identification is immediate and positive. 


@ RUGGED CONTACTS... 
alloy tips withstand severe punishment. 


Special silver 


Vertical operating position prevents 
accumulation of breakdown material. 


. and incorporating the exclusive “RA” 
OPERATING MECHANISM .. . that 
makes it possibie to combine greatly 
reduced starter size and weight with 


superior performance and added depend- 
SIZE 2 
“RA-V" STARTER 


expensive installations. 7'' TYPE 
EPC CONDULET 


ability. This means smaller, lighter, less 


“RA-V" CAN HELP YOU SAVE ALL DOWN THE LINE 
RA-V” Bulletin 


Contains complete information including engineering and dimensional data 


SEE FOR YOURSELF HOW THE TYPE 
Use this handy coupon to send for your copy of the fully illustrated 


mn RROWAHART INDUSTRIAL CONTROL DIVISION 


OY THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
6207 HAWTHORN STREET, HARTFORD 6, CONNECTICUT 


Please send my copy of the TYPE “RA-V”’ Bulletin 
NAME _ 
POSITION 
COMPANY 
CO. ADDRESS 


cITY 


COUNTRY 


Publication 167 





Where endurance counts 


CHOOSE 


ASBESTOS CORRUGATED 
ROOFING AND SIDING 


long, trouble-free service is a 


Century 


Long, 
feature of 
gated that makes it the ideal roofing and 
structures. 


asbestos corru- 


siding for many types ol 


““Century’’ corrugated is made from 
asbestos fiber and portland cement, and 
so combines the advantages of both 
materials. It is strong, dense and tough. 
It cannot burn, rot, or corrode. It resists 
weather, And— 


here's an especially well-liked feature— 


vermin, and insects. 
it needs practically no maintenance dur- 
ing its long life, and it mever needs pro- 


tective paint. But that’s not all! 


“Century” 
in standard length sheets up to 12 feet 


asbestos corrugated is made 


City of Houston North Side Sewage Sludge Disposa 
tion) Plant, roofed and sided with Century 

Contrecter: Rest Gagincering Compeny, Sirmiaghom, A 
snd Siding Contractor: Standard Asbestos Mfg. & Ins 


asb estos 


that are easy to handle and store, easy 
to cut and fit, easy to erect. When 
TOPSIDE* Fasteners are used, no scaf- 
folding is needed within the building, 
thereby saving additional time and money. 


All these outstanding advantages make 
long-lived “‘Century’’ asbestos corru- 
gated sound like a premium-priced build- 
ing material. Actually it is one of the 
most economical materials you can 
specify !—low in application cost, low in 


maintenance expense. 


Before you build, modernize, or expand 
a plant, get all the details on “‘Century”’ 
asbestos corrugated! We shall gladly 
send you complete information. 


*® H & B Enterprise Corporation 
Nature made asbestos 


Keasbey & Mattison has made it 
serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY + AMBLER 


* PENNSYLVANIA 


Petroleum Refiner 


y fertilizer produc 


gated. General 
bamoa, Roofing 
ting Company 
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Stat 


Esso Names Perriguey to Head 
Sales Engineering Division 
Wilbur G Perriguey has beer 


ted manager of the Sales Engeu 


Perriguey Reitze 


Socony-Vacuum Moves Stefanik 
To Foreign Trade Department 


Los Angeles Junior College to 
Hold Instrument Short Course 


leRtES Baked, & 


When does 
weakness 


mean safety? 


ANSWER: 


Only When It’s In 


Sudden Pressure, Safe Relief —that’s what BS&B 
Safety Heads are designed to give. There’s no damage 
to equipment, no danger to employees. BS&B Safety 
Heads fail within plus or minus 5% of the pressure 
specifications you give us, whether 5 lbs., 40,000 lbs., or 
anywhere in between. 


Tested to Destruction, BS&B Safety Heads are pre- 
proved at the factory. Rupture Discs, selected at random 
from each lot, are put under pressure until they fail. If 
each one tested does not break within 5% of the rated 
pressure, the entire lot is discarded! 


A Full, Pipe-Sized Opening results when a BS&B 
Safety Head Rupture Disc blows out. You can use them 
for primary or secondary relief where maximum pro- 
tection is needed, or to back up a relief valve when the 
contents might prevent the valve from functioning 
properly. Whether your pressure applications are for 
air, gas or liquids—bland or corrosive—you can count 
on BS&B Safety Heads for safe, certain relief. 


Write for Complete Catalog 
Whatever your pressure applications, there's 
o BS&B Safety Head for you. Write today 


for the Safety Head Catalog, or ask your 
BS&B Man. There's no cost or obligation & 
for a complete analysis of your pressure 


safety requirements. 


Neav® 


: » 


LACK, IVALLS & RYSON. INC. 


Safety Head Division, 
7500 East 12th Street ue“ Kansas City 26,. Missouri 
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pus at Wilmington, Calif., it will feature 
lectures and practical demonstrations on 
industrial and process instrumentation 


Manufacturers will exhibit 


_ -_——_~-| ~Higgins Appointed President 
-» how to | Of Two Standard Subsidiaries 


E. Finney, Jr., who is retiring as 
select the peciden ot Si ak Rina 
heat 


| 


« 
LA 
a 





i is 


Higgins Finney 


pany and Salt Lake Pipe Line Company, 
Standard of California subsidiaries, will 
be succeeded by J. T. Higgins, now man 
ager of operations at Standard’s Ricl 
hif., refinery 
has headed t tw mpanies 


began operating five years 


This new Whitlock Bulletin No. 250 — just off the press — tells ‘ was under Finney’s direction that 


mpany began construction 


all about our complete line of standard heat exchangers. 1 Salt Lake plant in 1948. He 
irected construction of tw major 
tl Salt Lake 


The bulletin shows you how to save money by selecting standard il pi line projects it ‘ 
! the past five years 
| 


designs. It points out the characteristics of individual designs lhe new president of the two Standart ! 
subsidiaries has worked for Standar 
to help pick the right standard heat exchangers to meet your since 1929. After joining the company, he 
served is a spect lis and toreman at its 
needs . . . and gives new tables that make it easy for you to El Segund lif., refinery until 1937 
He } is W rke | t tichr nd il | im san 


determine sizes Pranclane ot 


Eight standard types — Straight Tube, U-Tube, Shell Oil Martinez Refinery 
Sets Safe Man-Hours Record 


Double-Pipe, Coil Type, etc. 

Iwo million man-hours of work with 
. . . ° outa s igle disabling ccident as been 
Complete dimensional tables, including construc- vende ~ d at SI ell Oil C mpat y’s Marti 


! 
Calif.. refinerv. The 


tion details. ne ere 
by the new re rd ext 
gust 15, 1952, and is 


Listing of standard and special construction t 


( cu 
materials. Bay \rea 
Ri finery Manas 
Full line of auxiliary process equipment. gr l the e1 


ich assists 


ise 


1\ 
i rehinery 


S satet 


SEND COUPON TODAY FOR YOUR CoPy! 


-——— -— Houdry Names Smith Chief of 
er 77 Exploratory Research Section 


THE WHITLOCK MANUFACTURING CO. Robert K. Smit! 


75 SOUTH ST., HARTFORD 10, CONN. Wh TL Tk K iry P cess Corpor tion as ci * = 
Please send Bulletin No. 250 nith » ome te c nior res¢ i 
: ] ta 


Name er lersev), serve ecent S roup tea 
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When metal screens 
or filter cloths 


“GUM UP the WORKS: 


Take a tip from a well-known manufacturer of 
pipe line strainers and other petroleum equip- 
ment. 

Several years ago, THoRNHILL-Craver Com- 
PANY, of Houston, Texas, set out to design a 
strainer that would reduce the time and labor 
necessary for cleaning. They wanted a strainer 
that could be cleaned in a matter of minutes 
without dismantling and that would make by- 
passing unnecessary. The result was the Jet-Type 
Self-Cleaning Fluid Strainer. 


Since the advantage of a unit of this type lies 
in its easy, trouble-free operation, they needed 
a screen that would last indefinitely...that would 
resist abrasion by entrained solids and stand up 


against corrosion by the widest range of products. 


Monel wire screen and cloth is widely used 
throughout industry wherever corrosion resist- 
ance or product purity is important — for filter- 
ing or screening chemicals, brines, alkalies...acid 
sludges and acidic clay-treated distillates...mud 


. hydraulic oil... for tower packing... flame 





\ distinctive feature of the Jet-Type Self-Cleaning Fluid 
Strainer is the banks of rotating jets which are arranged 
inside the Monel basket to flush away built-up solids in 


three to five minutes without the need to open the unit 


or remove the basket. Ease of cleaning makes it possible to 
employ a finer mesh screen, if desired, assuring a brighter 
product stream. For more information on this equipment, 
write direct to THornuiet-Craver Company, Inc. P. O. 
Box 1184, Houston, Te X\as 


arrester screens on tank breather lines...and 


others. 


You'll find that Monel screen and filter cloth 
is made in all standard weaves and meshes. It 
can easily be formed to almost any desired shape 


or size. 


Whether it’s a question of original equipment 
or replacements, take advantage of the experi- 
ence of THornuitt-Craver. You, too, may find 
that Monel is the answer to your screening or 
filtration problems. For information on Monel 


screen and filter cloth, write Inco for a copy of 
“Established Weavers of Monel... Nickel... 
Inconel.” 

It is advisable to place equipment orders with 
your supplier well in advance of scheduled use. 
Distributors of INCO Nickel Alloys ean supply 
the latest information on availability from ware- 


house or mill. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, WN. Y. 


Inco Nickel Alloys 


j 
Mr, Monel. .. for minimum maintenance 
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laboratory at the Marcus Hook, V 
refinery im 1948, and, in Februar 
this year, he became technical associate 
in the Chemical Research and Devel 
ment cde partment 


Four Get New Posts in Changes 
At Esso Standard Oil, S.A. 

l.. J. Brewer has been elects 
ber of the board f «director 


interior surfaces 


ge general _ exterior surfaces 


A cee Patrick 


— 
—— tne 


makes proper 
paint selection, 
easy Griffin 


Standard Ohl SA He 
nanager of the mpanys Ut 
rons. Als m additions t 
: bilities with the Cuba 
Puzzled over painting problems? Here’s a new recently carried out spec 
$ ‘ in other areas of the ¢ mpany 
guide that takes the guesswork out of refinery As a result of Brewer's el 


ant 


painting. In 12 easy-to-read pages, with painting 
recommendations in handy check chart form, it 
tells at a glance the right paint to use on each type 
of interior or exterior surface—for surfaces ex- 


posed to various temperatures and operating manage the refinery, succeeds Griffin 


is ll il i cr 
Gill 


conditions. 


Included are suggestions on surface preparation 


Sunra Cyl ¢ 


Named Purchasing Agent 


and helpful painting hints. West Texas 


Ask for your copy .. . write for Brochure A-770. 
The Sherwin-Williams Co., Petroleum Division, 


Cleveland 1, Ohio. 


departmer 


hasing 


Grace Chemical Names Skinner 


Loren ¢ Skinner ha ‘ name 


hiet engineer t (srace Chet 

SHERWIN-WILLIAMS ferry 8 in 
nder construction near Memp! 
Skinner was formerly chief t! 
PETROLEUM FINISHES . seevinn and Desies 4 ' 
’ Ll. S. Bureau of Mine's Synthetic Fuels 

Demonstrati plant at | uisiana, Me 

As chief engineer t tsrace ¢ emica 


t tt 
epa 


P troleum Ref 





NATIONAL CAN @ 
~ 


he works for you 


John L’Abbate really checks your cans “inside- 
out’! In the National Can laboratory, he tests 
and evaluates the fabricating resistance and 
the physical properties of coatings, enam- 
els, lacquers and finishing varnishes. Through 
such research National Can develops improved 
linings and lining techniques for you. Typical 


National Can service... where it counts! 
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What’s the best 
block insulation for 
I900F? 





SUPEREX ... 


with the proved record 


in refinery service! 








The most widely used 


high temperature block 
for over a quarter century... 


insulation 








SU PEREX® high temperature block in- 
sulation has long been industry's No. 1 
choice for service temperatures up to 
L900PF. It provides major economies .. . 
reduces fuel costs, cuts heat losses, keeps 
maintenance expense down, costs less 
to install and has long service life. 


Made of specially selected and cal- 
cined diatomaceous silica blended with 
other insulating materials and bonded 
with asbestos fiber, Superex will safely 
withstand temperatures up to 1 900F with 
negligible shrinkage. 


Superex has been used with outstand- 
ing success in all types of ovens, station- 
ary and marine boilers, auxiliary power 
plant equipment, stills, reactor chambers, 
regenerators, high temperature mains, 
heaters, flues, stacks, and other types of 


high temperature equipment. 


JOMWS MANVILLE 


Superex has all these 
important advantages... 


low thermal conductivity — Exceptionally 
high heat resistance (1900F) combined 
with excellent insulating value 

Light weight — Approximately 2 lb per sq 
ft per in. thickness. 


Great physical strength—Approximately 6 
tons pressure per sq ft are required to 
compress Superex in. 


Long, efficient service life—Superex main- 
tains high insulating value indefinitely— 
will not disintegrate in the service for 
which it is recommended 


Fast, easy application —Superex may be cut 
with an ordinary knife or saw for fitting 
around openings or to irregular surfaces 
Because of its light weight and convenient 
sizes, Superex assures fast and economical 
installations. 


For complete information about Superex 
block insulation, write for Brochure 


IN-134A. Address Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 
write 199 Bay Street, Toronto 1, Ontario. 





Waste is minimized with Supe b of the variety 
of thicknesses available. Special shapes and intermediate 
thicknesses between those shown are also available. 
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What's Happening... 


Memphis plant, he will be responsibl 
for all maintenance and for 
future and constructior 


phases ot 
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Arnold Named Superintendent 
Of Vickers Potwin Refinery 


\ kers Petroleum Company, Inc., has 
announced the appointment of T. Ben 
Arnold as superintendent of its refinery 
at Potwin, Kan 

For the past three 
Arnold 


chief engineer 


years has 
beer 
and manager of the 
Refinery division of 
Southwestern Engi- 
neering Company oft 
Angeles In 
former position § he 
vas in harge otcon 
struction and instal- 
lation of the new 
Vickers rc unit 
that went on stream 
last March 
\.M 


vice president « 


Los his 


Schrepfer, Arnold 
t manutacturing for Vick 
ver-all re 


ers will continue in charge of « 


hinery perations 


Ethyl Subsidiary Promotes 
Philp to Assistant Manager 


of Howard J. Philp to as 
sistant manager has been announced by 
Ethyl Antiknock, Ltd., Ethyl Corpora 
tion’s Canadian subsidiary 

Since joming Ethyl Antiknock as a 
sales representative in 1949, Philp has 


vorked closely with petroleum refiners 


Promotion 


Canada, assisting 
most effective use ot 
mpounds 

Ethyl Antiknock 
istant general manager for 
Products, Ltd., for three 
nager of wholesale and indus 
r Sun Oil Company, Ltd., for 
I and with Massey-Harris 
Ltd., for 12 years 


ughout eastern 
m in making the 
" ant knoc k ex 

t jominge 

Was ASS 
Steel 


Walter Kidde Constructors 
Names Whitney Chief Engineer 


F. L. Whitney, formerly Eastern dis 
rict ef e1 Che H. K. Fergu 
mpany as been appointed chief 

f W alter Kidde Ce 
1] 


1 wit! 


kineer tor 
’ 
mstructors, 
Fergu 
for numerous 
13 years 
nored by the 


s designer 


id been associate 


tures erected 


f World War 


Hauck and Alexander Named in 
Blaw-Knox Division Promotions 


iw | ns sales pers el 


THINGS TO LOOK FOR 
WHEN YOU BUY FLOOR PLATE 


y J ] LOOK at the Raised Pattern! 
iA All steel floor plates have r 
aised figures. Onl 
X one~ A. W. SUPER-DIAMOND has the aia 
7A, ff Pattern you see here. Note the over-all pattern 
4 s of clear-cut diamond treads. It means real foot- 
sofety, first requisite-in floor plate. 


| FES 


ion! 
LOOK at the nao - 
r 
4 

_DIAMOND puts * ) 
peter 40 traction Lae 
jo ty d secure. Every SUPER- . 
a ra maximum skid-resistance, 

rr 

a angle of approach 


AMOND grips 
regardiess of 


LOOK at the Savings! 


First cost is low and so is maintenance with 
A. W. SUPER-DIAMOND. The over-all SUPER- 
DIAMOND pattern permits cutting with minimum 
waste provides perfect matching end-to-end 
or side-by-side. And SUPER DIAMOND needs no 
maintenance other than cleaning 


wear out this tough 
stee| floor plate. i withstands hard ieee 
n 


~ heavy loads with 
, out crack 
t's resistant to oil, heat wry hag breaking. And 


Tee 
v 


ii ' 

LOOK at the Easy Cleaning! 
SUPER-DIAMOND'S exclusive pattern means no 
cracks or joints to hold dirt. The surface is easily 


pra cleaned with broom, mop or hose dries fast 
after washing —can be painted if you so-desire 


2X 


For safety with econ- 

omy on factory 
floors, ramps, 

trench covers, 

wolkways, get full 
information abovt -— 
A. W. SUPER-DIAMOND 
Rolled Steel Floor Plate 
We'll be glad to send you 
complete technical data 
and suggestions for use. 
Simply clip ond mail the 
handy coupon. col 


Caw: 


“oe 


eam 


AW. SUPER-DIAMON D 


ROLLED STEEL FLOOR PLATE 
ALAN WOOD STEEL COMPANY 
CONSHOHOCKEN, PENNA 
Please send me Booklet SD-57 on A. W. SUPER-DIAMOND 


Nome 


Title 
Company 
Address 


City Zone 


Other products: A. W. ALGRIP Abrasive Rolled Steel Floor Plate « Plates 
Sheets © Strip (Alloy and Special Grades) 


No ee cs cc ces ee ee ee ee ee ee ee 








No magic...No magnetism ... lapped wring fit of every 
Okadee Valve disc and seat must pass this test of a 
perfect sealing surface. (unretouched photo) 


...Here’s What it Means to You in 
Terms of Valve Service 


Flat mating surfaces within .000005”, or less, of every set of 
Okadee valve discs and seats mean absolute shut-off of any material 
from ammonia gas to asphalt. 


How long does this seal last in service? We honestly don’t know. 
Tests under working conditions with propane were stopped after 
269,000 operating cycles when no wear or seal failure could be 
detected. And Okadee valves do not have to be babied in service 
on corrosive or abrasive materials . . . Thousands of boilers have 
had Okadee blow-down valves in continuous, trouble-free service 
for fifteen years or more. If Okadee size-pressure-temperature 
ranges include your valve applications, Okadee installation will 
end your problems of valve performance once and for all. 


Okadee valves are available in single-disc (one direction) and 
double-disc (two directions) types; screwed or flanged; 42" to 6” in 
standard A.S.A. dimensions; steel or semi-steel bodies (other materi- 
als to order); stainless steel or stellite seat facings; levers, rack-and- 
lever, worm-gear, hydraulic, pneumatic, automatic on-off control. 


Write for Bulletin 332-G today! 
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Oostermeyer Elected Member 
Of Fluor Board of Directors 


lan Costermeyer, former president ot 
Shell Chemical Corporation, has been 
elected to the board 
of directors of The 
Fluor Corporation 
Ltd., of Los Angeles 
His election brought 
the number of board 
members to ten 
(Jostermevyers re 
tirement trom Shell 
was announced last 
June. He spent 20 
yveat Ww the Orient, 
} he was with 
stati Petroleum 
( mpanv, betore be 
coming assistant Oostermeyer 
manaver tor Shell at 
Santia Chile. in 1937. Shell Chemica 
Corporation was tf reated in 1946 as a 
separate and autonomous concern with 
(Jostermever as president 
new Fluor direct 
ind guided the $ 
icals expansion 


iS awarce 


‘ Achievement Award 
1048 


AIChE Names Michigan Dean 
Treasurer Succeeding DeLong 


Creor ran Brown, deat ‘ 
College of Engmeering at the University 
of Michigar has been ipl 
urer of the erican Insti 
cal beng rik ! Hye Was al 

ut the ter? oe tr Sut 
Del 
al ™ ly: , 
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\ former president of AIChI By 
Brown holds the Institute’s William H 
Walker Award and the Hanlon Award 


of the National Gas Association 


Humble Schedules New Series 
Of Lectures at Baytown Plant 


Another series of lectures similar to 
the Humble Lectures in Sci e will he 
offered t the engineers of Humble Oil 
& Retinis Company at Baytown, 
Texas. This series will be known as the 
Humble Lectures in Engineering 

Professor Stephen H. Crandall, of the 
Mechanical F1 neering lepartment ot 
Massachusetts Institute of Technology. 
will present the first « rse in the new 


lecture series at 


AIEE Fall General Meeting 
Will Emphasize Power Uses 
| ses f elects | wer in the petr leun 
zed im the Fal 

(Gseneral Meeting ot the American Insti 
tute of Electrical Engineers in the Hotel 


Mux hlebacl Kansas ity M Novem 


bet 2-6 


mdustry will be emphas 





basic advances 


that mean 
BETTER 


FLOW METERING! 
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construc d omping plug | 
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With major improvements in every basic detail, aie under we 

the complete new line of Foxboro Flow Meters now pre for mercury 

gives metering performance that's farther ahead 

of the field than ever before! 


In addition to the outstanding advances 
illustrated, these new meters incorporate many 
other superior features, including: 
interchangeable parts; large floats with long 
travel for added power; and float in high pressure 
chamber to minimize ambient temperature effects. 


Write for new Bulletin 460. It describes the 
complete new line . . . indicators, recorders, 
controllers, transmitters . . . with round or 


rectangular cases . . . with and without integrators. first iin FLOW METERS 


The Foxboro Company, 747 Neponset Ave., 
Foxboro, Mass.. U.S.A. 


FACTORIES IN THE UNITED STATES, CANADA AND ENGLANT? 
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CUSTOM-BUILT HEAT EXCHANGERS at The Texas Company’s 
Port Arthur Works are typical of the thousands of Alco heat 
exchange units now in service at many of the world’s largest petro 
leum, chemical and power installations 


I) 


as 


ee 
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Hundreds of new industrial problems call for new and 
varied types of heavy metal equipment. More and more 
frequently, the answers are designed and built by Alco. 


ye ' 


Alco’s experience in the heavy equipment field is unsur 
passed. You will find Alco products today in power, 
petroleum, chemical and manufacturing plants all over 
the world. 

Alco’s production and testing facilities are modern and 
complete. At the 3l-acre Alco plant at Dunkirk, N. Y., 


~ 


demanded by growth and 








¥ 


the most difficult of metal-fabricating operations are 
handled with maximum speed and efficiency. 

If your own industrial problems call for the kind of heavy 
metal equipment you see on these pages—the kind that 
can meet your strictest specifications—send the details 
to your nearest Alco Products Sales Engineer. 

You will find him at New York, Chicago, Los Angeles, 
Kansas City, Houston, Tulsa or Beaumont. Or write 
direct to Dunkirk. 





progress...designed and built by Alco 


New Industrial Problems 


LARGE DIAMETER BORING MILL at Alco’s recently ex- 
panded Dunkirk plant is equipped with heads for both straight 
and bevel work. This is one of the many special machines that 
enable Alco to produce efficient, economical answers to hundreds 
of new industrial problems. 


21 ALCO AIRCOOLERS handle all water cooling require- 
ments at each of four pumping stations on the Trans-Arabian 
Pipe Line— with ambient temperatures as high as 122 F! Avail- 
able in either radiator-core or fin-tube types, Alco Aircoolers 


offer a means to lower cooling costs for scores of applications. 


FLEX-TUBE EVAPORATOR at New 
York State Electric and Gas Corpora- 
tion’s Hickling Station was designed and 
built by Alco to produce vapor under 
controlled conditions, of not more than 
0.5 parts of total solids. Patented Flex- 
Tube construction greatly facilitates re- 


mova! of scale.; 


ALCO 


25,000 FT OF ALCO STEEL PIPE help 
furnish the Arnold Engineering Develop- 
ment Center of the USAF with 100,000 
gallons of cooling water per minute. Over 
the years, Alco has produced pipe of all 
shapes, sizes and materials for many of 
the largest industrial and municipal 
piping installations. 


125-TON REGENERATORS for E] Paso 
Natural Gas Company’s new gas-turbine 
pumping installationare 10 ft in diameter, 
33 ft long and contain over 5000 tubes. 
Units like these illustrate the wide range 
of special heavy-metal equipment de- 
signed and fabricated by Alco to meet 
virtually any specifications, 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW YORK 
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Tanks and Towers for Belgium — 

Storage tanks and cracking towers expand the industrial skyline of Belgium's low lands as a 
new refinery of a Standard Oil Company (New Jersey) affiliate goes on stream at Antwerp. The 
plant of Esso Standard Refinery, S.A., scheduled for formal opening September 8, will have a crude 
oil capacity of 25,000 barrels a day in producing motor fuels and heating oils. Its $25 million cost 
was financed entirely by private capital. Features of the Antwerp refinery, situated on a 190-acre 
site along the Schelde River, include the latest design in Fluid catalytic cracking equipment, integral 
docks for tankers and facilities for direct delivery of bunker fuel to ships 

This photo shows a general view of the refinery 


Plans to Build Refinery in AIOC and Petrofina Plan 
Puerto Rico Announced Twice Antwerp Refinery Expansion 


Rear Admiral A ie. Industrielle des Petroles (Pett 
Puerto Rican Oi fina and Anglo-lramian Ql ¢ npany) 
expired “several will add catalvtic cracking and catalyti 
Lyford and Wil polymerization units to its Antwerp 
vanized the com finery. Opened only in September, 1951, 
on our own,” the refinery processed nearly 36,000 bat 
ontl "We rels a day last year The additional « 
rested im goms struction planned calls for modificati 
said. The ce ri # the thermal cracking unit to permit 
10.000-barrel charging in additional 17,000 barrels of 
crude daily 
As previ sly rep rted | \ 
ianian (Perroceum Reriner, May 


Ca 


Anacortes May be Site for 
New Shell Washington Refinery 


Anacortes, Wash., 1s the 


ts pr ed (MO) 


Publishing Company 


California Standard Plans 
$10 Million Vancouver Plant 


» construct a new $10 miller 
Vancouver, B. C., have 
1 by Standard Oil Com 
nia Designed to utilize 
il, the new plant will 
cted and operate d by Standard 
f British Columbia, a 
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n expected to begin mm 
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r the end of 1954, The 
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resently operated re 
\ near the western 
s Mountain Pipe Lane 
ipleted trom the Alberta 


! | ! vill 
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make iviation 1 motor 
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Pan American Refining Weighs 
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Cities Service Gasoline Plant 
Put in Operation at Blackwell 


Cite Service Onl Company's 200,000 
illon-a-day asoline plant near Blach 
()kla has bee placed im opera 


Daily utput t the unmit will m 
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Rubbish Disposal is only ONE of the Cost Cutting jobs 
for the Dempster - Dumpster 
in your plant... 


It's amazing, almost to the point 
of fantasy, yet so soundly real, what 
the minds of men in all types of in- 
dustry have cooked up for more 
efficiency and reduced costs with the 
Dempster-Dumpster. 


Hundreds of plants are handling 
materials of practically every descrip- 
tion with one truck-mounted Demp- 
ster-Dumpster serving scores of de- 
tachable containers. Here are just a 
few. Oils, gases, and liquids handled 
in our Tank Type Containers 
tools and equipment in our Tool 
Shed Type Container . . . containers 
on casters placed for receiving steel 
chips from lathes or at conveyors for 
receiving finished products . . . con- 
tainer with doors and windows, re- 
placing shacks for plant guards or 
nightwatchmen . containers built 
to handle chlorinator ash residue of 
approximately 1500 F. and there are 
dozens more. 


placed wherever 
material accumulates. When loaded 
each is picked-up, hauled and 
emptied (as illustrated above) .. . or 
load set down intact. The entire op- 


tir 


Containers are 


182 


eration is handled by only one man, 
the driver, by hydraulic controls in 
cab. 


The containers are built in capac- 
ities up to 12 cu. yds. and each is 
designed to suit the materials to be 
handled—be they bulky, light or 
heavy . solids, liquids or dust. 


One Dempster-Dumpster, with 
driver, does the work of 3 to 5 con- 
ventional trucks eliminates 
trucks and crews standing idle 


sea tee SB ccs 


eliminates rehandling of materials 
and increases efhiciency and good 
plantkeeping. 


If you have even any remote idea 
that this equipment could be adapted 
to your operation, by all means con- 
tact us because being without the 
Dempster-Dumpster System could 
easily be costing company 
thousands of dollars annually. Manu- 
factured and exclusively by 
Dempster Brothers, Inc. 


your 


sold 


All Designs 
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lude 57,000 gallons of natural gasoline, 
125,000 gallons of LPG, and 20,000 gal 
lons of tsobutanes 


Cities Service Ups Capacity 
At Lake Charles Refinery 


Crude thruput capacity will be in 
reased by about 25,000 barrels a day 
at Cities Service Refining Corporation's 
Lake Charles, La. plant when a $20 
million expansion program is completed 
in 1954. In addition, new and revamped 
nits will produce maximum econom« 
ield of 100 130 and 115/145 grade avia 
n gasolines and high quality motor 
asoline is well as other conventional 
ehinery pr ducts 
byective t the expansion 
reased flexibility of oper- 


ruction in the program 

1952, and included addi 

pping units, deasphalting 
cracking units, power 

ung of the acid plant, frac 

ion and gas recovery unit for the 
cracking units, and alkylation 


icthon are 1 new vacu- 
hydroformer feed preparation 
da fluid hydroforming unit. Ad 
tankage cooling towers and 
general facilities are included in 


progran 


Harpener Bergbau Completes 
New Benzol Plant in Germany 


\ new plant for refining high purity 
| under pressure has been pened 
Harpener Bergbau A. G. at Dussel 
rt, (sermany Monthly processing ca 
between 5000 and 6000 
, ae 
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Mid-Continent Starts Work or: 


West Tulsa Cat mereoming Unit 
i) at Mi ntinent 

* West Tulsa n 

tion of a new $2.5 
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National Distillers to Produce 
Synthetic Ammonia at Tuscola 
\ ’ ' nt ter +) | | ’ . ; 


One of many 3 I [| he 
reasons why skilled 


pram » joints fight 
mula /Oulomaticn . 


CONTROL 
AYES 


Now science replaces “sensitive feel” in tube rolling! 
The AireTOOL Tube Expansion Control System eliminates 
danger of over or under expansion. It automatically 
regulates the amount of expansion, produces maximum 
tightness and holding strength in every tube joint! With 
this system you can actually cut tube rolling time in half! 
Easy to use. Set dial for tube size, insert ball bearing ex- 
pander and start powerful motor. When the tube joint 
reaches proper expansion and tightness, the control auto- 
matically shuts off the power. For more information and 
a convincing demonstration, write to: 


There's an Airetool Tube Cleaner AT R I T |) 0 t 
and Tube Expander for Every Type [ 4 4 


of Tubular Construction. MANUFACTURING COMPANY 





SPRINGFIELD, OHIO 


BRANCH OFFICES: Philadelphia * New York * Chicage 

Tulsa * Baton Rouge * Houston * Hudson Heights (N.J.) 

REPRESENTATIVES in principal cities in U.S.A... Conede 
Mexico, South America, England 














DEAN BROTHERS PUMPS /NC. 


Type R2R Centrifugal Process Pumps 


3X6 R2RSM “4691 
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DISASSEMELY 
pum ean be ¢ 
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type 
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BITLDERS 


CENTRIFUGAL 


Dag PV 


4040" 


—s 


No. 01580 B 
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OF OUTSTANDING 


SINCE 1869 


and RECIPROCATING PUMPS 


3510 
Single Style, Do 
Type, Close ¢ 
Designed to handle 
liquids 


we Coupled Centrifugal Pump 


estal Mounted Centrifugal 


Pump 


Rearing ¢ 
ugal Pump 


Horizontal, Duplex, Double Acting 
le Pot Piston Type, Oil Bath 
Power Pump 


3556 


ex Packed Piston Pat 
im Pumy Sk 


ESTABLISHED /859 


DEAN BROTHERS PUMPS /NC. 
/NDIANAPOLIS /ND. 


JZ] W TENTH §r 


Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 


Representatives in Principal Cities 
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New Esso Standard Refinery 
Starts Operations at Antwerp 
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Shell of Canada Will Build 
Sulfur Plant, Plans Refinery 


Plans to build a sulfur extraction 
at Okotoks, da, soutl 
nave beet ] ! 
pany of Cat 
] } 
Tevedale 


struct 


plant ts 
sulfturous gas 
he Okotoks 
vet and will 
depend, to al tent current drill 
img m the ; 
pl int was not discl 
Location or cost of the pr posed | 
Pacif ( oast | rv lkewtse 


1 
t mac nT Wi 
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Cities Service Geologist Maurice Kennedy, in West Texas 


Woesssert THIS OIL MAN like to know! It would certainly 
make his life simpler if nature posted signs: ‘‘Gas and 
Oil 10,000 Feet Below.”’ 

Nature, of course, gives hints as to where her huge under- 
ground hoards of oil may be stashed away ... rock outcrops 
may provide the clue to sub-surface structures and reservoirs. 

These are not only difficult to read, they are often downright 
misleading. It’s a gigantic treasure hunt— made even more 
difficult by false clues! 

Every day thousands on thousands of motorists drive into 
Cities Service stations and say, “Fill ’er up!”’ 

Few, if any, give a thought to the adventurous, risk-taking 
Cities Service men who devote their lives to making that 
casual command possible. 

These men are trained in the sciences of geology and 
seismology ... for the days of by-guess-and-by-gosh oil hunting 
are gone forever. Their record of *‘discovery wells’ is high, 
but they dare not rest on their laurels. Americans have an 
insatiable thirst for oil, and the good things oil brings them. 

That's why, as you read these words, a Cities Service 
exploratory crew is tramping over Canadian tundra... 
wading through Louisiana marshes... breathing the dust of 
southwestern deserts. Thanks to them, you can say 
“Fill ’er up!”’, confident that the answer will be a brisk 
“Yes, SIR!’’— instead of ‘‘Sorry, Mister. That’s all 
there is, there ain’t no more.” 


CITIES (A) SERVICE 


Quality Petroleum Products 
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Cut 
"Ost and co rrosion 


Having trouble with 
Shipping these products? 


It’s time to consider tank cars of aluminum. 


Hydrogen Peroxide 
Inks, Rotogravure 
Lacquers 
Methyl Alcohol 
Naphtha 
Nitric Acid 
(above 82°. concen.) 
Nitrogen fertilizer 
Amy! Acetate solutions 
Benzaldehyde Nitro Paraffins 
Benzene (Benzol) Oil 
Benzyl Alcohol Castor 
Butyl Acetate Coconut 
Butyl Alcohol Cottonseed 
Butyric Acid Fish 
Butyric Anhydride Pine 
Carbon Bisulfide Soybean 
Corn Syrup Tall 
Cottonseed Oil Vegetable 
Ethyl Alcohol Paraldehyde 
Ethyl Aniline Phenol 
Ethylene Glycol Phthalic Anhydride 
Ethylene Glycol Monoethyl Propionic Acid 
Ether Acetate Propionic Anhydride 
Formaldehyde Pyridine 
Furfural Toluene 
Glucose Syrup Toluidine 
Glycerin Turpentine 
Glyceryl Phosphate Urea Ammonia Liquor 


Acetaldehyde 

Acetic Acid 

Acetone 

Acrylonitrile 

Ammonia, Aqua 

Ammoniacal Liquor 

Ammonium Thioglycolate 
solution 


and aluminum tank cars cost @ third less than stain- 


less steel tank cars. 


INO 


If you are shipping liquid ladings such as these, tank 
cars made of ALCOA Aluminum offer you very real 
cost-cutting advantages. Aluminum does not contami- 
nate or discolor sensitive liquids—does not promote 
decomposition. Result: no damage to ladings, better end 
products. Aluminum ts highly resistant to most corrosive 
ladings—requires far less maintenance than other metals. 

Write today concerning the compatibility of your 
commodity in aluminum tank cars. Remember, Alcoa 
pioneered the aluminum tank car years ago. The accu- 
mulated knowledge of this development is yours for 


the asking. 


ALUMINUM COMPANY OF AMERICA 
905-G Alcoa Building, Pittsburgh 19, Pa. 
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Got corrosion troubles? 


So did El Paso Natural Gas Company’s desulfurization plant 
near Kirtland, New Mexico, world’s largest gas treating plant. 
Alloy steel tubing could not withstand the terrific acid conditions 
there. Result: to minimize this trouble, condenser and heat ex- 
changer tubing throughout the plant is being replaced by aluminum. 


Got cost troubles ? 


Alcoa Heat Exchanger Tubes cost 1/3 less than mild steel, | 
the price of Admiralty, 1/5 as much as stainless. Write for the 
Griscom-Russel Re-boiler at El Paso Natural Gas Company, booklet: “Alcoa Aluminum Heat Exchanger Tubes.” 


Farmington, New Mexico. 


9 


Looking for low-cost, corrosion-resistant pipe? 


Alcoa Aluminum Pipe is the lowest cost corrosion-resistant metal pipe. 
Will not contaminate or discolor most chemicals. Does not cause sludge 
or gum in petroleum products. Ideal for railings, scaffolds, racks and other 
structural uses, especially in corrosive industrial atmospheres. Write for the 
booklet: “Alcoa Aluminum Pipe.” 


Don’t forget corrosion-resistant sheet, plate, paint, Utilitube and shipping 
drums of Alcoa Aluminum. See our advertisement in Chemical Engineering 


Catalog. 
Kod , 


ALUMINUM COMPANY OF AMERICA 


[ALCOA 





every Sunday ... brings the world to your armchair. 
Consult your newspaper for local time and channel. 


“See It Now” with Edward R. Murrow .. . CBS-TV 
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Deluge Systems, Wet Systems, 
Dry Pipe 


low Systems, 


Pipe 
Systems, Water Spray and 
Rate-of-Rise Sprinkler 
Systems, and loam and Carbon Diox- 
ide Extinenisher Systems. 


“UTTLE JOEY SPRINKLER” 
Always on the Job 
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A serious fire, yes, but no “total loss’’—thanks to the protection 
of adjacent equipment by smothering blankets of water from a 


BLAW-KNOX AUTOMATIC FOG SYSTEM 


Actuated by rate-of-rise thermostats, this system sounds an alarm 
and instantly throws a dense, quenching fog of water on the 
danger spot—either extinguishing or controlling the blaze while 
protecting adjacent equipment. 

A Blaw-Knox System engineered for the fire hazards existing in 
or around your plant is a most effective weapon against fire's 
toll. Your insurance savings as they accrue applied to its cost— 
provide you with the utmost in fire protection plus a good financial 
investment... Glad to consult with you and submit an estimate 
without obligation. 


BLAW-KNOX COMPANY 


AUTOMATIC SPRINKLER DEPARTMENT 
Pittsburgh 33, Pa. 
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Douglas Oil Will Construct 
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Greek Government May Request 
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Eastman Kodak Projects Plant 
For Polyethylene at Longview 


A 20-million-pound plant for poly 
| at | neview, lexas, has beer 
| by kastman Kodak Company 

e gap in the Ameri 
perial Chemical Indus 


an expansion 


patent owner! Vhe 


the withdr 


iw il 
rvice miter 
equipped 


eVICW, 1AVITEE 


Contracts May Be Awarded Soon 
For New Canadian Refinery 
Nn nanciere Belge Des Pe 


iwara 


Utah Chemical Plans to Build 
$18.8 Million Ammonia Plant 


Ss in SIR.8 mil 


south centr 


f Publishing ¢ 


mipai 


RiGaibo 
means more 


service for 


your money 


Threads 4 sizes of pipe fast with 1 set 


RIGID 65R 
Threader.1’’ to 2”’ 


of dies—and it won't jam! 


RibaIb> 


65R PIPE THREADER 


Ne 
' 


This popular 65R has saved millions of hours of thread- 
its one set of self-contained 
high-speed dies adjust to 1’, 14”, 
size in 10 seconds! Mistake-proof self-centering work- 
holder sets instantly! And lead screw won’t jam on 
workholder, kicks out automatically at standard thread 
length! You can’t match it for fast easy pipe threading 


ing time, and no wonder- 
14" or 2” pipe 


buy it at your Supply House. 


THE RIDGE TOOL COMPANY «+ ELYRIA, OHIO 


—— 
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¥ 
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Work-Saver Pipe Tools 





Starting a New Project? 











Refinery Catalog 
has complete data 
on equipment and 
services for the 


Refining Industry. 


Reach for your Refinery Catalog 

whenever you're planning a project. 

Turn to the easy-to-use index and 

you'll find that most of the known 

manufacturers have data filed in this 

universal equipment buyers guide. The 

tor the hee” | 1953 edition carries catalog informa- 

aaa a Toke chemical of tndore tion on products and services offered 
Natural —— — by more than 300 manufacturers. 

No wonder Refinery Catalog is used 

as the preferred source of catalog in- 

formation among refiners the world 

over. Remember—look for it first in 

the Refinery Catalog. 


en 


- — 


THE UNIVERSAL EQUIPMENT 
GUIDE FOR REFINERY BUYERS 


REFINERY CATALOG 


BOX 2608 *® HOUSTON 1, TEXAS 


Petr 





grantee 


With the installation of EFCO heat transfer units in your 
plant, you will be sure of getting guaranteed performance 
with the extra advantages of low maintenance cost, 


high operating efficiency, long life and freedom from leaks, 


Talk over your heat transfer problems with an 

EFCO engineer. He will tell you about EFCO installations 
that have successfully solved problems similar to yours 
and explain how EFCO equipment will give you 

the performance you want. 


ENGINEERS & Fapricators, INC. 
P. O. Box 7395 Houston 8, Texas 
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WHEN THE BOLTING IS APPLIED... 1: i: 


compresses like a spring to make an effective seal when the bolting is applied 
ind then rebounds when the bolt load is relaxed, that’s a genuine Flexitallic 
Spiral-Wound Gasket. Compression-gauge types prevent crushing of the gasket 
despite careless pull-up. The amazing flexibility of the ‘Flexitallic Gasket makes 
flanged joints leak-proof even after severe thermal shock, vibration and line strain 


. Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of proper 
filler results in a resilient gasket having characteristics of a calibrated spring. 
Flexitallic Gaskets are at highest efficiency when bolted up cold at a predeter- 
mined load. For all pressure /temperature ranges from vacuum to 4000 Ibs., 
from extreme sub-zero to 2000° F. For all standard joint assemblies. In four 
thicknesses for special requirements: .125”, .175”, .250", .285”. With Teflon filler 
for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company/Sth & Bailey Streets, Camden 2, New Jersey. Representatives 


in principaL estes. Consult classified telephone directory. 
SS Ci7~ 
a A 
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rg . SPIRAL-WOUND GASKETS 
“= FOR-PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


- 


f every Gaske 


N all spiral-w 1 gaskets are Flexitallic. Look for the name FLEXITALLIC 
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West German Refining Output Continental Blacks to Build 
Staying Ahead of Consumption Oklahoma Carbon Black Plant 
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NEW SUPPLY of liquefied 

petroleum gas has become 

available through the open- 

ing of National Petro- 

Chemicals Corporation's 

giant natural gas stripping 

plant at Tuscola, Illinois. 

This is the first step in the 

completion of a $44 million 

project which will include 

the largest ethylene plant in the world. The ethylene 
will be used to make synthetic ethyl alcohol, ethyl 
chloride, and later the wonder plastic, polyethylene. 
Located on the Baltimore & Ohio Railroad, at the 
junction of the natural gas pipe lines of the Pan- 
handle Eastern Pipe Line Company and the Trunk- 
line Gas Company, the plant will process 400 million 
cubic feet per day of natural gas. Daily production 
of propane, butane, isobutane, and natural gasoline 
will total 450,000 gallons, and will be distributed 
by the Phillips Petroleum Company, makers of 


ON. 


yet 
f, Pr 


fuct@ one 


“Philgas.” Ethane recovery for the production of 
ethylene will amount to 10 million cubic feet per day. 

Off-season storage for propane will be provided 
by a 6 million gallon underground cavern which will 
supplement conventional working storage consisting 
of 35 horizontal steel tanks each with a capacity of 
50,000 gallons. Butane, isobutane, and natural gaso- 
line will be stored in 4 Hortonspheres with a total 
capacity of 900,000 gallons. 

Tank car shipments of LP-Gas will be handled at a 
40-spot loading rack designed to load a day’s produc- 
tion in 8 hours. Tank trucks will load 24 hours per 
day at 3 islands equipped with 6 propane spots and 3 
spots each for butane, isobutane, natural gasoline. 

Latest procedures in quality control and modern 
laboratory facilities have been incorporated to guar- 
antee industry products that perform as specified. 

This new project has everything for the long-term 
contract user of bulk petro-chemicals. The future 
belongs to petro-chemicals. Why not let “PETRO” 
help you plan today for a better tomorrow! 


NATIONAL PETRO-CHEMICALS 


A joint enterprise of National Distillers Products Corporation and Panhandle Eastern Pipeline Company 


120 BROADWAY, 


NEW 


VOUS 3 BSR 





FOR THE LONG RUN... 


ELLIOTT Centrifuga/ BLOWERS 


typical of the many Elliott blowers now 


@ Meeting the high reliability requirements 
of refinery service, Elliott blowers and com- 
pressors have aided in establishing several 
outstanding records for continuous per- 
formance of a refinery. They are recognized 
for their dependability and high avail- 
ability. Since Elliott can furnish the driver 
as well as the blower or compressor, unified 
responsibility is a further advantage. The 


centrifugal air blower pictured above ts 


serving the oil industry. Similar blowers 
are handling hydro-carbon gases in the 
same refineries and are proving to be more 
reliable and less costly to maintain than 
displacement type compressors previously 
used for this service. 

For details, contact your local Elliott 
representative or write Elliott Company, 
Jeannette, Pa. 


ELLIOTT Company 





CENTRIFUGAL BLOWER DEPARTMENT 
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(a patented alloy) 


Every Chase Antimonial Admiralty heat 
exchanger tube is tested to withstand at least 


1,000 pounds per square inch water pressure 


Meets every test for Heat Exchanger Tubes 


Chase flattening test, index of Antimonial This Chase metallurgist is checking the size 
Admiralty tube's physical quality and ability and uniformity of grain of Chase Antimonial 
to withstand bending or end flaring Admiralty heat exchanger tubes 


When you put Chase Antimonia!l Admiralty* tubes into a heat exchanger you 
know they’ II stand up for years. It isn’t only that we make certain there’s enough 
antimony to resist dezincification. Chase heat exchanger tubes are carefully 
tested and retested for every physical and chemical property required to meet 


actual field conditions. It pays to insist on Chase Antimonial Admiralty. 


CHASE WAREHOUSE STOCKS: 
NEW YORK, BALTIMORE 
P R NEW ORLEANS, LOS ANGELES 
A R BRASS 4 COP E Also carried by 


Vinson Supply Co., Tulsa 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION Srendard Gres 6 tife, Ca. Newton 


@ The Nation's Headquarters for Brass @& Copper aibanyt Atianta Baltimore Boston Chicago Cincinnati Cleveland Dallas Denvert Detroit 
Houston Indianapolis Kansas City, Mo Los Angeles Milwaukee Minneapolis Newark New Orleans New York Philadelphia Pittsburgh Providence 
Rochestert St. Louis Son Francisco Seattle Waterbury sales office nly 
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BEAIRD-INGERSOLL-RAND 


Packaged Compressor Plant 


MAGNOLIA PETROLEUM CoMPANY uses gas lift 

to produce oil wells in Baldwin Field, Texas. As 

gas demand for lift operations varies considerably, 

it is necessary to provide an ample supply of gas 

and yet maintain a constant pressure at the 

well head. To do this, Magnolia has installed 

a bank of four Beaird-Ingersoll-Rand Meets varying gas demand — 
packaged compressor plants. These : 


units, equipped with 4-eycle engines HOW CONSTANT GAS 


and automatie speed and pressure 


regulators, vary their speed automatically PRESSURE IS ASSURED IN 


from 50°) to 100% to maintain a uniform gas 


pressure without the necessity of popping off or flaring. A GAS LIFT OPERATION 


The four units were assembled at the factory 
and transported directly to location as 

complete units. Speed and pressure 

controls are integral parts of the packaged plants. 


Let us tell you about the economy of using Beaird- 
Ingersoll-Rand packaged compressor plants 


singly or in multiple unit installations. 
RB 


rd-Ingersoll-Rand packaged compressor plant 
Fa unit is »ymplete with Ingersoll 
Young Radiator and all compor 


sor stations. Other sizes from 110} 


, , 
an ” 


va 


MACHINING 
PaCmaGtO Cast srem ANHYDROUS Ammonia 1 Gas trstems 


COmPetssO® PLANTS orrtess sue ment FABRICATING 


THE J. B. BEAIRD COMPANY, INC, 


Shreveport, Louisiana 





BEAIRD Case Steel Fittings 


Why 


Beaird 
Fittings 

, Fit 

You admire the sheer good looks of 
a piping installation as much as you 
appreciate its ability to withstand 
years of \heavy use. And you know 
what a difference it makes in opera- 

| 

tion when\ the fittings are properly 
trued-up, all down the line. That’s why 
Peaird has devoted a lot of attention, 
‘in the twenty-seven vears it has made 
them, to prod\icing fittings of excep- 
tional truenesd That's why the com- 
panies who use trem agree that Beaird 


fittings fit. 


FLANGES FULLY BACK- ie BOLT HOLE CIRCLES AND FLANGE GASKET FACES MACHINED 
FACED — provides smooth seat for stud CIRCUMFERENCES CONCENTRIC WITH BORE — as- WITH FINE PHONOGRAPHIC FINISH—-grips 


bolt nuts — allows uniform stressing of sures true alignment of bore when flanges and gaskets firmly—prevents leaks—reduces 


bolts. bolt holes are lined up — speeds installation. gasket replacement 


Ask your supply house for the new catalog of Beaird cast steel fittings 


Pik J. BL. BEATRD COMPANY. ENG. sareverorr, couisiana 


>. 
al - . : — % 
~e a arene 
raceacto cast trem oatssues ANH TOROUS Ammons t* Gas trerems 


COmPatssO® PLANTS orrtess Qua s1OMAGE tQumrment 
MACHINING FABRICATING ST, WAaRtHOUM 
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HEAVY-DUTY 


“ES” COMPRESSOR = 


provide maximum efficiency in a 
WIDE RANGE OF APPLICATIONS 





° op ope DIRECT-CONNECTED 
... With unusual flexibility of mactnneninus bte 


drive and cylinder arrangements 








SINGLE STAGE for 
pressures 5 to 150 psi 
STEAM DRIVE 


V-BELT DRIVE 








| YOU need a compressor for any of the 

following purposes you should consider the 
Type “ES” compressor ...a standardized, yet 
extremely flexible compressor built by Inger- 
soli-Rand, the pioneer compressor builder. 


@ To compress air or gas to ary pressures be- 
tween 5 and 2500 psi, or for pulling vacuums. 
TWO STAGE for THREE STAGE for (Stock cylinders are normally available for all 
150 to 500 psi 500 to 2500 psi frame sizes, see illustrations.) 


@ For capacities requiring from 5 to 125 horse- 
power. (Six frame sizes are available.) 


@ For continuous full-load operation day after 
c day, week after week. 

aval aay ie STEAM-PRESSURE BOOSTERS @ For handling poisonous, inflammable, or other 
oo 9 gases where leakage must be avoided. 
$ 
@ Where compressed air or gases must be free 
of all traces of oil. (Type NL cylinders require 


no oil, glycerine, grease or water for lubrication.) 
‘ @ Where a future change in pressure conditions 
i] i 
may call for a change in cylinder sizes. 
NON.-LUBRICATED CYLINDERS REFRIGERATION UNITS 
for oil-free air or gas for ammonia or other refrigerants @ Where power cost is an important factor. 


@ To act as an economical standby unit for 


= larger compressors whose full capacity is not 
required at all times 
Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. Offices and Agents throughout the World 859.1 











COMPRESSORS © TURBO-BLOWERS © ROCK DRILLS © AIR TOOLS © CENTRIFUGAL PUMPS *® CONDENSERS © OjlL AND GAS ENGINES 
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for Valves, Sluice Gates 
and Floorstands... 


CHAPMAN’S 


Motor Unt 


For positive control of large valves 
and sluice gates, the Chapman 
Motor Unit can safely be given 
your “power of attorney.” The 


floorstands with Chapman Motor 


Above, Floorstand equipped with 
] ; Chapman Motor Unit, Control Panel, Motor, Limit 
compiete, so that all vou have to do Switch and Push Button Station all completely wired. 
‘ I - y ‘ At left, Interior Mechanism of Chapman Motor Unit. 


Units come to you with all wiring 


is bring the power leads into the | 
connection box... which speeds 


up installation, insures proper 





operation, and Saves Wiring costs. 


The Chapman Motor Unit 
is completely housed and thor- 
oughly weatherproof. And the 
unit itself has the ruggedness of 
simplicity, with a slow-speed motor driving direct through 
two trains of spur gears. So there's no drift. The limit 


switch can be adjusted so the gate or valve closes to the 
Chapman 1500 
Series Steel 


arises. See what this modern electrically driven Motor _— 


Movor Unit. 


exact seating position. Hand-operated, too, if the need 


Unit can do — and save — for you. Write for Catalog No. 50. 


Chapman Standard Sluice 
Gate, with stem connec- 
tion for Chapman Motor 
Operated Floorstand. 


The CHAPMAN VALVE Mfg. Company 
INDIAN ORCHARD, MASSACHUSETTS, U.S. A. 
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Refinery 


Gasoline Pit 
Crude Stabilizer 
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Daily Estimated Probable 
Completuon Licensor Engineering Contractor 


COMPANY Plant Site Project Capacity 


Cost Matus 


Lummus 
Foster Wheeler 


Badger Div 


Badger Div 
Badger Div 


Badger Div 


Lummus 
Lummus 
Basf, Lurg 


Lummus 


r Whe 


0.000 bbls 


O00) bbl 


4,000 bi 


le Pe Foster Wheeler 
miwer 
KREDI 


Kef Koch 


” } 
29,000 bbks 


Hydr 


Pit 13.2 milhon t 


YO) boboks 


wal brook 
Orange Free 
Staff 


Leghorn, Ital 
Badger 
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IN THE NUMEROUS TECHNIQUES em- 


ploved 


in modern rehning processes, pipe 
and tubing | vs an essential and often 
widely diversihed role. That is why the 24 
different analvses which we can offer in 
National Seamless Pipe and Tubes are so 
important, 
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National Tube can supply 
the right pipe and tubes 


ANY considerations enter into 
M the selection of refinery pipe 
and tubes. Different processes Dif- 
ferent production techniques. Tem- 
peratures. Pressures. Corrosives. 
Acids. Atmospheric conditions. Sep- 
arately, or in combination, they all 
have some bearing on the pipe and 
tubing you use. 

Here at National Tube — the 
world’s largest manufacturer of tub- 
ular products — we have gathered a 
vast amount of interesting informa- 
tion on the performance of various 
steel analyses under practically every 
conceivable condition. 

Through research and laboratory 


experiments; through on-the-scene 
observations; and by studying actual 
installations with the men in charge, 
we have developed 24 different 
analyses of Stull Tubes, Condenser 
and Heat | xchanger Tubes, and Re- 
finery Piping. 

That’s why we say: bring your 
problems to National Tube. If con- 
ditions at your plant are new to our 
engineers, you can be sure that we 
will not make a recommendation 
without first satisfying ourselves that 
we have come up with the right 
analyses for your particular require- 
ments. An inquiry entails no obliga 
tion on your part, 





NATIONAL TUBE offers you Seamless 

Steel Still Tubes . . . Condenser Tubes... 

Heat Exchanger Tubes. . . Refinery Piping ... 
in 24 DIFFERENT ANALYSES 





Cerben 2c, A Me 
Carbon, 4 Me 2% Cr, 1 Me 

’% Gr, % Me 2% Cr, Me, % 
1Cr, 4 Me 3 Cr, 1 Me 

1% Cr, Ye Me 





ww All Nationa! Seomiess Tubes ore 


pierced from a solid billet of high- 
quality steel. This is the one meth- 
od that removes ali doubt con- 
cerning uniform wall strength. 
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NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA. 
(Tebiag Specialties) 
COLUMBIA-GEWEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S NATIONAL SEAMLESS PIPE AND TUBES 
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CONSTRUCTION BOXSCORE: Refineries and Other Plants 


Dasly Estimated 


COMPANY Plant Sue Capacity ost 
Hamburg (rene { 2,000 bids 
(permany 
W ent worth Refinery 5.600 bbls 
Durban, U niot 

of 8. Africa 
Trent Ou Prod North Shields 

Development ( England 
Turkish Inetitute theaster 

M 


Standard (NJ 


Standard. Va im 
Ref. of Bouth Africa 


erale Prospe Turke 
“ 
m Petrol Ket 


Johannes! 


Airica 


Near East 


Anglo Irania 


Added capacity 


NOTE: Atlantic—Atlontic Ref. Co Austin—Austin Co Badger Div 
Stone & Webster Engineering Co Bornes—W. M. Barnes Co Bechtel 
Bechtel Corp Blaw—Blaw-Knox Construction Co Braun—C. F. Braun Co 
Brown & Root—Brown & Root Construction Co Buckner—F. J. Buckner Corp 
Calif. Res. —California Research Corp Can. Kellogg—Canadian Kellogg Co 
Cat Constr. —Catalytic Construction Co Chemico—Chemical Construction 
Co Ch. Pro. —Chemical Process, Inc Cc. 8. & |.—Chicago Bridge & Iron 
Works Compony Chiyode—Chiyoda Chemical Engineering & Construction Co 
Ltd C & |—Chemical & Industrial Corp Consd. Eng.—Consolidated 
Engineering Company Craigq—A. F. Craig & Co D & Z—Day & Zimmerman 
Deita—Delta Engineering Corp Dresser—Dresser Engineering Corp Ebasco 
Ebasco Services, inc E4A—Ehrhort & Arthur, Inc Edeleanu— Edeleanu 
Geselischatt M. 8. H Fish—The Fish Engineering Corp Ferguson—H K 
Ferguson Co Fluor—Fluor Corp Gas Plant Constr.—Gasoline Plant Con 
struction Corporation Gratt—Graft Engineering & Equipment Grebe & 
Doremus—Grebe & Doremus Process Co Gutte-Hutte—Gutte Hofnungs Hutte 
Hercules—Hercules Powder Co Hudson—Hudson Engineering Corp P 
Head Wrightson Process, Ltd Hydrocarbon—Hydrocarbon Research Inc 


* First appearance in tabulation 
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Probable 
Status Completion 


Licensor Engineering Contractor 


Gutehoffnung- 
Schutte 


.O.D Foster Wheeler 


Jar 154 10.D 


Parsons 


Lummus Lummus 


G. Wimpey Middle Fast 

Londo Hech tel 
Middle Fast Staff 
Hechtel 


Amer. Dev. ( Aram 


Hydro E—Hydrocarbon Engineering 


Hydro M—Hydrocarbon Mineraloel G.m.b.H 
Kellogga—The M. W. Kellogg Co 


SARL Kaiser—Kaiser Engineers 
Kellogg—P A—Kellogg Pan-American Koch—Koch Engineering Company 
Koppers—Koppers Co., Inc Lummus—The Lummus Co Macco—Macco 
Corp McKee—Arthur G. McKee Co M-C & S—Merritt-Chapman & Scott 
Corp Cc. L. Olson P. A. HydroRes—Pan-American Hydrocarbon Research 
Co Porker—Porker, Steffens & Pearce Parsons—The Ralph M. Parsons 
Co Petco—Petroleum Engineering Tool Co Phillips—Phillips Petroleum Co 
Pritchard—J. H. Pritchard Co Procon—Procon, inc Quaker—Quaker 
Valley Constructors Ret. Eng.—Refinery Engineering Company Rust— 
Rust Engr. Co S & B—Singmaster & Breyer Separator-Nobel Co Socony- 
Vac.—Socony-Vacuum Oil Co Southwestern—Southwestern Constr. Co 
S$. O. D.—Stendard Oil Development Co Sohio—Standard Oil Co. of Ohio 
Stearns-Roger—Stearns-Roger Manufacturing Co Stone & Webster—Stone & 
Webster Construction Co Suniand—Sunland Refining Company Sweco— 
Southwestern Engineering Co Tears—Tears Engineers Tellepsen—Tellepsen 
Construction Company Texaco Dev.—Texaco Development Corp Texaco— 
The Texas Co Texas Notural—Texas Natural Gasoline Corp U.0.P.— 
Universal Oil Products Company J White—J. G. White Eng. Corp 


Petroleum Refiner—V ol 





BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


CopPER ALLOY BULLETIN 
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MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND 


IN CANADA: NORANDA COPPER AND D GRASS LIMITED, MONTREAL 











Announcing Bridgeport’'s New 
“Condenser and Heat Exchanger 
Tube Handbook” 


For a better understanding of tube corrosion 
and maintenance problems 


Which condenser tube alloy will give 
the best service life? To help solve this 
problem Bridgeport Brass Company 
has published a 156-page book which 
deals with the properties of available 
copper-base alloys for condenser tubes 
and their applications in the chemical, 
petrochemical, industries, 
power and marine fields. 

Copper and copper alloy tubes are 
used for conveying corrosive liquids, 
refrigeration, steam 


processing 


exchanging heat, 
generation, reclaiming waste heat, evap- 
orating, distilling, condensing, fraction- 
ating, extracting oil by means of sol- 
vents, etc. 


’ 25 , ' ’ 
July ) l a 





shing Com 


Tubes carry many processing liquors, 
cooling waters, gases, acids, salts, bases, 
and organic compounds in water and 
other solvents. Each application re- 
quires careful study and sometimes ex- 
periments by trial in service. 


Causes of Corrosion 


The new book deals with corrosion 
problems. Much information is based 
on facts developed through laboratory 
corrosion research and field tests. Such 
data when correlated with actual oper- 
ating experience are helpful in specify- 
ing which alloys will give best results 
for specific applications. 





A large section of this book is de- 
voted to corrosion from water which is 
probably the most widespread cause of 
corrosion. This subject has been cov- 
ered from such angles as effects of alloy 
composition, water composition, pH 
values, soluble salts, dissolved gases, 
protective and nonprotective films, bio- 
fouling, oxygen concentration, impinge- 
ment, foreign matter, dezincification, 
temperature, inhibitors, etc. Also dealt 
with are galvanic corrosion, causes of 
stress corrosion cracking, effects of vi- 
bration, and steam erosion-corrosion. 


Time Saving Tables 


The new book carries many tables, 
data and formulas. It covers heat trans- 
fer rates and general specifications. 
Especially valuable is the comprehen- 
sive table listing in compact form the 
comparative properties of standard con- 
denser tube alloys including such items 
as alloy composition, mechanical prop- 
erties, physical constants, thermal and 
electrical data, fabrication properties 
and specification numbers. 

Considerable space deals with the 
care, handling and storing of condenser 
and heat exchanger tubes; methods of 
installation; cleaning and removal of 
old tubes. 

A portion of the book is devoted to 
various Duplex tubes combinations of 
ferrous and nonferrous alloys to offset 
the effects of two different corrosive 
media which may exist simultaneously 
on the outside and inside of the tubes. 
The applications of Duplex Tubing in 
industry are rapidly increasing. 


How to Obtain a Copy 


This valuable book can be of great 
help to engineers concerned with the 
selection of tubes, design, operation and 
maintenance of all types of condensers 
and heat exchanger equipment. You 
may obtain a copy by writing to Bridge- 
port Brass Company, Bridgeport 2, 
Connecticut, on your company station- 
ery. If you have a corrosion problem, or 
require condenser and heat exchanger 
tubes, contact your nearest Bridgeport 
district office. Our Technical Service 
Department will be glad to help you 
select the correct alloy or Duplex Tub 
ing combination which will give you 
the best service life. (101) 
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For Your Small Jobs 
Installed in a large southern 
refinery, this Dean Hill Type DH 
Steam Turbine efficiently 
provides all the H.P. needed 
for driving centrifugal 


process equipment 


DRE POWER! 


For Your Big Jobs 


1,000 H.P. is available for 

this process pumping operation 
{same plant as above) 

Dean Hill is on the job with 


this powerful steam turbine 


WER! 


For Your Money With 
DEAN HILL Turbines 


Small and large, Dean Hill Turbines 

are built to give all the power 

you need, at less expense 

Specifically designed for 

operation at medium steam 

pressure. Since they are the 

single stage, double impact 

a type, low steam consumption 
im os is a tremendous economy 
lm . feature. Most key DH Turbine 

; parts are interchangeable in 

A, ~ all sizes of DH Turbines 
Write today for full details 

and specifications 


COMPANY 


s Since 189) 





As Management Sees It 


A hurricane 180 to 200 miles away as it looks on the radarscope at Dow Chemical Company, 
Freeport. This hurricane came directly at the plant, forcing it to shut down 


When the Big Winds Blow 


Maximum plant efficiency demands knowl- 


edge of speed, intensity and 


Al Reese and Robert E. Spann, fe! 


radat 


A NETWORK of sets like 


Dow's could hold its eye on almost 


any Gulf storm, no matter how crratic 
its forward 


its course or how variable 


Each plant has a 


speed shutdown 


procedure requiring a constant num- 
ber of hours, and to know at all times 


the whereabouts, intensity, direction 


and speed of a storm would permit 
production to continue until the big 
radius 


winds came within a critical 


Critical Area. At Dow. a storm is in 


a critical radius when it can reach 
the plants in 18 to 24 hours. At this 
point, the surrounding area is alerted 
other that 


a high wind 


and debris and material 


would be hazardous in 


are removed and some plants are 


shut down. Ten to 12 hours before the 


anticipated arrival of the big winds, 


luly, $—A Gulf Publishing ( 


mpany 


direction of a hurricane. 


starts. Ad- 
ditional plants are shut in and _ per- 
The evacuation 

9 


and plant shutdown is completed 2 


the shutdown procedure 


sonnel moves out 
to 4 hours before the big winds arrive 
To facilitate 


ures Dow has set up employe commit- 


precautionary meas- 


tees with assigned duties. These are 
Storm Warning and Communication; 
Plant 
Transportation; First Aid and Safety; 
Repat: 
Cleanup; and Community Service 
At Humble Oil & Refining Com- 


refinery the 


Operation, Evacuation and 


Supplies, Preparation, and 


pany’s Jaytown critical 


period is 24 hours, at which time th 
shell still 


batteries are shut down so 


Publicati 


they can be pumped out—-a 16-hour 
job. The second step is to shut down 
the pipe stills upon eight hours’ 
service is cut, steam 


notice. Power 


powered wate. made 
ready, and the Mechanical depart- 


pumps are 


ment secures the gantry frames 
rigging aug 
mented during the The 
major concern is to have the equip 
ment before the 
strikes so that it won’t be necessary to 


crews and crews are 


emergency 
cool enough storm 
run water for cooling to keep pres- 
sures from building up 

Humble’s plant, which was designed 
to withstand 125-mile winds, was dam- 
1945, 


landward side 


storm 
hat- 


aged only in when a 
struck 


tering the cooling towers 


from the 
Fungus and 
make 
units more suspectible to storm dam 
than 


chemical deterioration these 


age any othe part of the re 


finery 
back 


shut- 


Putting the Humble refinery 
onstream illustrates the cost of 
installation of such 
takes 24 to 


to fire up the multitude of units be 


ting down an 


proportions. It i> hours 
depend on feed stock 
dif- 
ficult to get in balanced operation 


Cause many 


from sister units. Also, some are 
after being shut down. Following the 
1949, it required 
two weeks to get the entire plant 


storm of Septembe 


running smoothly at capacity 

The general precautionary pro- 
Gulf Coast 
is roughly typified at The Texas Com- 


cedure used at refineries 
pany’s Port Arthur plant, which uses 


a four-point program: 


1. During the hurricane season pro- 
tection levees are checked to see that 
they are in safe condition and of the 
proper elevation for plant protection 


2. All tanks during hurricane season 
If they are 


made so they 


receive unusual attention 


open they are can be 
flooded to 


and guyed in case 


prevent being washed 


away of a missing 
roof so the shell of the tank will not 


( ollapse 


3. All scaffolding on structures and 


buildings is made fast during the 


hurricane season to avoid flying ob- 


jects during high winds 


4. All 


followed closely as to 


Gulf are 


intensity 


disturbances in the 
their 
and course of travel in order to allow 
ample time for extraordinary pre- 
cautions should the plant be in the 
wind’s path. In this case the amount 
of equipment to be shut down de 
pends on the intensity of the storm 
like most relies 


Texaco companies, 
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WILLIAMS-HAGER 
FLANGED 


CHECK VALVES 


W illiams-Hager blanged 
Silent Check Valves 
are the economical and 
dependable answer to 
troublesome and costly 
in all 


operate eflec- 


“water hammer 
pump lines 
valves 
tively in horizontal, 
vertical, upside down 
or angular positions 
under any service or 
pressure condition 


WRITE FOR 
BULLETIN WH-851 


This bulletin gives 
complete details on the 
effect and 


control of damaging 


cause 


W ater Hammer.” Use 
the coupon below for 
prompt delivery of 


your copy 


THE WILLIAMS GAUGE CO., INC. 


1640 Pennsylvania Ave, Pittsburgh 33, Pa. 


MAIL THIS.COUPON 
Today! 


_ 
= 


INC 
Control 
STATE 


and 


ZONE 


Effect 


Pa 
(ause, 


Hamme rT. 


WILLIAMS GAUGE COMPANY, 


yr =vsteme 


10 Pennsvivania Avenue 


Pittsburgh $3. 


COMPANY 
ADDRESs-> 


THE 
“yy ater 
Piy in 








As MANAGEMENT Sees It... 


This tank was battered by a hurricane which struck Wake Island on Sept 


heavily on the experience of weather- 
wise personnel 

Similar basic precautions are taken 
East Coast of the l >. 
with some plants having unusually 
good protection. Among 
Socony-Vacuum Oil Company’s 
Paulsboro, N 


weather 


along the 
these is 
J., plant, which has its 


Phila- 


delphia Weather Bureau provides re- 


own station The 
ports which are circulated internally 
at the plant 


also supplies data. If a severe storm 


and the Coast Guard 
is expected, contractors on the pre- 
mises are advised to batten down the 
hatches 
tugs are warned and the skippers stay 
think best 
Supervisors and shift personnel are 


alerted 


lied-up lighters, barges and 


put or cast out, as they 


The plant works with town- 
dikes, 


because the re- 


ship officials in maintaining 


which are necessary 
finery is on low ground. Safety patrols 
watch sewers for overflows and back- 


ups All 


withstand 100 mph winds 


equipment Is designed to 

Aiding in the safety and efficiency 
of both onshore and offshore instal 
the Gulf 


which according to 


lations would be Industries 


Weather Network 
one of its members ts 


“now bogged 


down in Washington red tape.” The 
1950 to 


network was organized in 


18, 1952 


purchase, install and maintain radio 
stations at Weather Bureau offices in 
Brownsville, Corpus Christi, Houston, 
Lake Charles and New Orleans. These 
stations would be utilized solely by 
the Weather Bureau for 


® Backup communications between 
the Weathet at times 
when the existing land line communi- 


Bureau offices 


cations failed or became overloaded 


information re- 
conditions 


@ Disseminating 


garding unusual weather 


during critical situations. 


@ Gathering vital information and 
data regarding unusual weather con- 
ditions. 


Organizers of the network recog- 
nized that “one very serious problem 
encountered during the war years and 
which is very apparent at the present 
time is that of getting maximum out- 
put and the most logical ap- 
proach to this is to prevent any shut- 
down that can possibly be avoided 
Plants 


quire relatively lone 


using involved processes re- 


periods for shut- 


ting down and starting up, with the 


Shutdowns 


attendant loss in output 


that do not allow sufficient time for 


the proper reduction of the high tem- 


peratures and pressures subject the 








How ENDURO 
helps you 


stay on stream 











Tough, strong, ENDURO Stainless Steel can be a big factor in keep- 
ing your equipment operating . . . profitably. And one of the big 
reasons is its high resistance to heat and corrosion. 


ENDURO maintains its great strength even under prolonged expo- 
sure to scorching temperatures. Sub-zero ones, too. Its resistance 
to corrosion is high, as well as to actions of most acids and alka- 
lies. And its hard, smooth surface discourages coking and fouling 
— washes off easily and quickly during off-stream periods. 
Other ENDURO advantages are: high strength to weight ratio that 
resists buckling or failing under pressure . . . even when you use 
thinner bulk-saving sections .. . and long life. 
Whether you're planning expanded plant facilities . .. or new 
ones... it will profit you to get all the facts about ENDURO. Several 
See and Hear analyses of these Heat-Resisting Stainless Steels are currently 


“METALLURGY PLUS” available. Write to: 


A 14-minute sight-seeing tour 


Ben EDU Ro Sena REPUBLIC STEEL CORPORATION 


Steel. Full color, 16 mm sou 


crane Glkeus chet ne Allay Steel Oieteion ¢ Massillon, Ohio 


oh gamenaaiennnaiinnied GENERAL OFFICES CLEVELAND 1, OHIO 
Export DePartment: Chry ee Building, New York 17, N. Y. 








eq 
} Ae? 0 oe ublic Bide 
r pear public Stee Sales (Office 





ENDURO SLM bS55 Sigh 
Nz sdoliliaas STE, 


Other Republic Products include Carbon and Alloy Steels — Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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You won't have to wait two 





years for a Cat Cracker if you con- 

tract with TRECO. REFINERY ENGI- 
NEERING Company has consistently built 

Cat Crackers and had them “on stream” in 

one year or less. Want speed? Give us a year 
and we'll give you a Cat Cracker . . . the gain 
in time saved can pay half the cost of the plant. 
When you contract for a Cat Cracker you want 
quality workmanship and speed of construc- 
tion at the right price. You get all these when 
you deal with REFINERY ENGINEERING 
Company. TRECO has the manpower, the equip- 
ment and the “know how” to rebuild your 

old plant or to build you a complete new 
refinery in the shortest possible time. Contact 
your nearest TRECO office for more information. 


Write for a copy of our new brochure 
showing many of the facilities we have con- 
structed. A copy will be mailed promptly 
upon request on your company letterhead. 


TULSA TORONTO 


Petroleum Refiner 





As Management Sees It . . . 


plant and personnel to hazards that 
might possibly prove disastrous.” 
Among members of the network 
are Carbide and Carbon Corpora- 
tion, Texas City; Celanese Corporation 
of America, Bishop, Texas; Central 
Power and Light Company, Corpus 
Christi; Cities Service Refining 
Corporation, Lake Charles; Dow 
Chemical; E. I. du Pont de Nemours 
and Company, Orange, Texas; Mon- 
santo Chemical Company, Texas 
City: Pan American Refining Cor- 
poration, Texas City; Southern Alkali 
Corporation, Corpus Christi; Taylor 
Refining Company, Corpus Christi; 
Mathieson Chemical Corporation 
Lake Charles; Aluminum Corporation 
of America, Port Lavaca, Texas, and 
Copano Research Foundation, Vic- 


toria 


What Others Do. Elsewhere around 
the globe storm precautions are gen- 
erally fewer. In Mexico, a blind spot 
in the Gulf radar chain, the publi 
relations department of Pemex re- 
ported that “no problem exists and 
no specific system has been set up 
hecause there is no need for it.” It 
was added that “Pemex does have 
its own extensive radio network 
through which warning and instruc- 
tions could be sent should the oc- 
casion ever arise, and the spokesman 
for Pemex emphasizes that if an 
alerting system were necessary, it 
would have been set up long ago. . .” 

Cuba is alert to the storm threat 
Iwo observatories observe regular 
contact with the meteorological sta- 
tion on the island of Grand Caiman, 
south of Cuba, and with the Weathe: 
Bureau in Miami. When a storm ap- 
proaches, the observatories issue three 
bulletins each day to radio stations 
Most dangerous to Cuba are the 
storms which originate in the vicinity 
of Swan Island, near Grand Caiman 
in the Caribbean. However, these big 
winds strike most often at Cuba’s 
three western provinces, where oil 
activity is shght. The only major Op- 
erator now on the island is engaged 
along the north coast of the two 
castern provinces, where there is less 
danger of weather disturbances 

Oil companies in Eastern Vene- 
zuela, which is fairly free of tropical 
storms depend on the lo al govern- 
ment weather bureaus. Western Vene- 


zuela has a particularly vicious prob- 


Now you can Change Speed 
while Mixer is in motion 


“International” 
TYPE “LRV" MIXER 


Here is a brand New Design, Variable- 
Speed Agitator Driving Unit—selling ata 
really down to earth, rock bottom price. 

The speed of this unit can be changed 
while in motion. The capital investment 
for such a profitable plant improvement 
is relatively small. 

Speed variance as high as 5 to 1 
(single speed motor) with any desired 
speed within the above speed change 
range. When these units are equipped 
with vari-speed motor instead of the 
standard single speed motor an almost 
infinite range of speeds can be attained 
in a few seconds. 

Speed change accomplished by simply 
rotating speed change knob. No gears 
or belts to change. 


“International” Type LRV Mixer 


Above photo shows installation in plant where 
it is desirable to be able to change shaft speed 
while Mixer is in full operation 


NO WORK STOPPAGE WHILE CHANGING 
SPEED—NO GEARS OR BELTS TO CHANGE 
—NO TIME LOST IN GETTING PROPER 
SHAFT SPEED FOR BEST RESULTS... 


“International™ Simplified Designs and standard- 
ized production Guarantee you advantages of the 
most expensive equipment at much lower prices. 

These Mixers are adaptable to viscosity or ma- 
terial change while batch is being mixed; particularly 
useful where various viscosity materials may be 
mixed in the same vessel. 

Units can be readily changed from one vessel 
to another. Mixers are package units aligned and 
assembled in our factory —ready to mount on your 
vessel and ready to operate. Mixers are designed 
for closed or open vessel—“LRV" for closed— 
“LRVA" for open tanks. 

Let our Engineering Department show you, with- 
out obligation, how you can now make important 
equipment improvements with minimum outlay — 
REMEMBER, International Processing Equipment 
must be satisfactory or your money back. 


INTERNATIONAL TYPE “LRB’ MIXER 


For Refinery applications where 
Speed need not be changed 
while Mixer is in operation... 


Type “LRB" Speed changes are ob- 
tained by means of sheave substi- 
tution with standard stock taper 
hubs and adjustment of belt tension 
which requires only a few minutes 
of operator's time. 

20 A.G.M.A. speeds from 420 
rpm down to 9 rpm are available 
and each set up is interchangeable 
over an approximate 32 to 1 speed 
range. 


Below 


Mixers are process engineered — 
factory assembled —ready to operate 
when uncrated—and at rock bottom 
low cost. Arranged for closed or 
open tanks 

Bulletins and full information on 
request 


INTERNATIONAL ENGINEERING, INC. 


DAYTON 1, OHIO 
NEW YORK cw 
15 PARK ROW 407 S$ DEARBORN 
WOrth 2.2580 WAbesh 2.0733 


1CAGO 
sT 





BARCO 


SWING JOINTS 


FOR LOADING AND 
UNLOADING LINES 


ARCO'S new, attractively priced, all- 

steel ball bearing Swing Joints are 
designed specifically for refinery service on 
loading or unloading lines handling gas- 
oline, oil, lube oil, LP gas, petro-chemicals, 
and other fluids. 


MANY STYLES—The Barco line is complete 
with single swing, double swing, and counter- 
balance styles to meet every need! Sizes 2”, 
2%", 3°, 4”. 

BALL BEARING AND O-RING EQUIPPED—In 
Barco Swing Joints, the ball bearings do not 
fall out when joints are taken apart! Long 
bearing provides adequate pipe support. 
Special O-ring seal eliminates frequent gasket 
replacement and insures leakproof service over 
wide temperature range, — 40° F. to 4+225° F. 
SIMPLE CONSTRUCTION — Joints can be dis- 
assembled for inspection without disconnect- 
ing piping. O-rings are easily renewable in 


the held. 
ENGINEERING RECOMMENDATION — Barco 


will be glad to give you detailed recommenda- 
tions On joints to use and suggested arrange- 
ments for complete loading and unloading 
assemblies. 


Send for a copy of new 
Catalog No. 400 containing 
complete information on 


’ t ’ 
: 
t : Barco Swing Joints. BARCO 
MANUFACTURING CO., 542H 
Hough St., Barrington, til. 


(A Chicago Suburb) 


BARCO—The Ouly Truly ¢ omplete Line of 
Flexible Ball, Swivel, Swing, and Revolving Joints 
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Style 5047 


Style 5049 


Style 5040 


Style 5044 


Style 5045 


Style 5048 


Style 5050 


Style 5046 
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lem in the “chubascos,” very heavy 
rains accompanied by strong winds of 
short duration. Since a characteristic 
of the chubasco is the suddenness with 
which it appears, little can be done 
about it 

Trinidad, which is approximately 
200 miles south of the hurricane zone, 
has had only one hurricane within 
living memory. That was in 1937 
The chance of recurrence is consid- 
ered so slight that no special storm 
precautions are taken. The island has 
a meteorological office which would 
alert the populace in any emergency 

Western Canada’s weather alerting 
system is similar in many respects to 
that in the U. S. Mid-Continent. 
Storm warnings are issued when 
necessary by the Dominion meteoro- 
logical service through local weather 
units, which release warnings over 
commercial radio stations. Most com- 
panies maintain short-wave radio 
equipment, with headquarters in Ed- 
monton or Calgary, to warn men 
afield, and several firms have installed 
telephones in company cars. Planes 
and radar are not used, and few com- 
panies have formal programs for 


shutdowns 


Oil operators in the Pacific depend 
heavily on information received by 
radio from U. S. Army, Air Force 
and Navy bases. 

The primary responsibility for safe- 
guarding U. S. government oil facili- 
ties abroad rests with the local post, 
camp, station or unit commander 
This responsibility, frequently spelled 
out in detail by higher headquarters, 
includes the establishment of appro- 
priate measures for the protection of 
petroleum supplies at the station, 
storage facilities, handling equipment, 
etc. Precautions to be taken neces- 
sarily vary with the type, nature and 
extent of each operation. Details are 
usually determined by the petroleum 
officer in charge 

Data concerning tropical storms, 
typhoons, tidal waves and similar haz- 
ards are passed throughout affected 
areas by the Air Weather Service of 
the Air Force. Based on these warn- 
ings, local commanders can take ap- 
propriate action to secure their in- 


stallations against impending storms 
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DEPENDABILITY IN CATALYSTS 
CANNOT BE SEEN 


Top uniformity and dependability are available to you in Davison’s 
microspheroidal (M-S*) or ground (DA-1*) synthetic fluid-type cracking catalysts. 
The accompanying photomicrographs show the physical characteristics of the DA-1 
and new M-S catalysts produced in Davison’s Cincinnati plant. Uniform physical and catalytic 
characteristics result from Davison’s modern facilities and years of technical experience and research, 
Experienced Davison Field Service Engineers— complete laboratory facilities—are all part of 
Davison Dependability— Dependability with the big “D”. 
*T.M.1.D.C.C. 


Progress Through Chemistry 
THE DAVISON CH L CORPORATION 


Baltimore 3, Maryland 


PRODUCERS OF: CATALYSTS, INORGANIC ACIDS, SUPERPHOSPHATES, PHOSPHATE ROCK, SILICA GELS, SILICOFLUORIDES AND FERTILIZERS 
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PETRO - CHEM ISO - FLOW FURNACES 


are most efficient by any comparison! 


The generic design of ISO-FLOW heaters, including the reradiating cone, 
gives excellent heat distribution, eliminating localized overheating. 
Further, all walls are protected by tubes which create low wall temperatures. 
The walls have high insulating characteristics which create minimum 
outside shell temperatures, and, hence, extremely low radiation. With 

a radiation loss of under 2%, more hea? is absorbed by the fluid being heated, 
resulting in higher efficiency for any type of Iso-Flow design. Since 
Petro-Chem has a wide variety of convection sections, all heaters can be 
designed for optimum fuel efficiency or for maximum fuel efficiency 

where the price of fuel and other economic considerations justify. 


More than 1100 are in operation throughout the world in the 
petroleum, chemical and allied industries ... for all processes and 
for any duty, pressure, temperature and efficiency ...and all 
Petro-Chem Ilso-Flow Furnaces are pre-eminently satisfactory. 


PETRO-CHEM ISO-FLOW FURNACES 


UNLIMITED iw ae x €avaciFt F ourTyr 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17, N. Y 


Representatives: Bethlehem Supply, Tulsa and Houston - Flagg, Brockett & Durgin F 


Pittsburgh - Foville Levo «ag ester Oberholtz. Californi or 1 D. Hardin, Louisville, Kentucky 
q U 
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it’s that quick 


Microfilming Field Broadens 


The camera is no longer merely a space saver. It’s now 


an important 


tool in a wide range of office operations and record-keeping methods. 


Edward T. Freel, 
Reminat Rand Ir 


newest dual-lens 


ELEVEN OF the 
microfilming cameras are doing a va- 
riety of record processing, filing and 


record retention jobs for a majo 


Canadian oil company. The cameras 
are being used to produce current 


active records and for record filing 


and space-saving operations—ftrom 
the producing and processing to the 
distribution and retailing levels 
Today’s microfilming machines can 
. Photograph 
than 


documents 


feed 


most 
faster 
them 
®@ Count and stack the 
® Provide their 
leaders and trailers 
® Make 


single opt ration 


ope rators can 


records 
own identifying 


two identical copies in a 
® Copy two sides at once 
®@ Select the hilm 


each 


right amount ol 


needed to photograph 
document 
Publ shing ( 


1Os2 


® Warn the operator when the film 
supply is exhausted 

® Stop automat ally at first sign of 
troubk 


Some of the camera-handled paper- 
work procedures are basic elements of 


new systems developed for the oil 


industry: some are variations on high- 


speed, work-saving techniques com- 


mon to airlines, railroads and inter- 


state bus companies; others are 


adaptations of personnel record op- 
erations and of credit and invoicing 
control procedures familiar to many 
industries and to wholesale and retail 
outlets 

The microfilming camera-—with its 
newly-expanded capacities for multi- 
ple filmings in a single operation 
has gone far beyond earlier concepts 
and scope It no 


ot its) tunctions 


longer is limited to saving filing and 


storage space and protecting valuable 


mpany 


documents and records by utilization 


of the 8mm or 16 mm film as an off 


the-scene storage container of legally 


acceptable facsimilies, It is now an 
increasingly important tool in a wide 
range otf office operations and record 
kee ping mi thods 


New 


such as one which employs the visible 


indexing and filing systems 


control advantages of index cards, are 
substantially expanding its range as 


a personnel office machine and for 


other procedures in’ which related 


records are maintained in convenient 


and extremely compact form 


Problems Mount. With oil compa 


nies constantly working to develop 


by-products and expanding thei 


activity in the distribution 


fie lds. 


ranges ol 


and retailing with many of 


them handling more extensive lines 
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For precisely controlled 


metering and proportioning 
of small volume flows... 


... the HILLS-McCANNA 
“U” Type Proportioning Pump 


@ The Hills-McCanna “U” Type Pump is designed to continuously 
meter and proportion small flows of the order of 0.10 to 24 gallons 
per hour per feed. Its accuracy and reliability suit it for research, 
pilot plant operation and full scale processing alike. The “U” type 
pump is suitable for batch or continuous operations. 
Typical examples of “U” type pump applications include: 
® Continuous addition of air entraining agents during cement 
manufacturing operations. 
¢ Continuous injection of internal phosphate treatment and 
sodium sulphite oxygen scavenging in boiler plant water 
treatment. 
@ Injection of gasoline gum inhibitors into finished gasoline. 
@ Proportioning low molecular weight polymers and catalyst 
solution in resin research 


The new “U” Pump Catalog, UP-52, gives 
full information on the “U” type pump 
plus extensive application data including 
specific service recommendations for han- 
dling over 300 substances. Write for your 
copy, today. HILLS-McCANNA CO., 2441 
W. Nelson St., Chicago 18, Ill. 


Te 
Pn gh ae Phe - 5 Ly f 
oo CS ota Sey! 


HILLS-McCANNA 
metering and proportioning pumps 


Also Manufacturers of: Saunders Patent Diaphragm Valves 


Force Feed Lubricators * Magnesium Alloy Sand Castings 


»> 
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of accessories through their distribu- 
tors and service stations, and with 
personnel increasing, problems of rec- 
ord processing and of filing and stor- 
age continue to mount. 

Charge accounts at the retail level 
and greater credit handling at the 
wholesale distribution point create 
masses of additional records. Many 
companies are turning to cycle billing 
methods to handle this vast paper- 
work load with a minimum of disrup- 
tion of established accounting, book- 
keeping and credit department 
routines. Microfilming cuts detail 
work in cycle billing by doing away 
with the need for copying charge slips 
or preparing detailed descriptive in- 
voices and statements. 

In the case of the Canadian oil op- 
erations cited above, 9 of the 11 
microfilming cameras are used in this 
active record preparation work of 
cycle billing. Only 2 of the 11 cam- 
eras are used at the company’s home 
offices, for filing on film as a means 
of retaining various documents in 
convenient space-saving form. 

The other nine microfilming ma- 
chines are part of the standard billing- 
credit and collection systems set up 
in nine key distribution centers. Here, 
they lead to faster handling of the 
masses of detailed credits and charges 
and, in billing operations alone, they 
effect savings running from 10 per- 
cent per thousand items (or charges 
to upward of 15 percent per thousand. 

Because of its space saving capaci- 
ties (in ratios up to 200-to-1), the 
microfilming method has become in- 
creasingly familiar to those charged 
with the retention and protection of 
records and documents which must 
be kept for long periods or which, 
because of their value, are recorded 
in facsimilie copies for extra 
protection. 

By its very nature, the oil industry 
has special and extensive record- 
keeping problems. From initial steps 
of locating possible oil bearing prop- 
erties to drilling and transporting the 
crude, there are records which must 
be retained indefinitely, such as leases, 
seismograph charts, royalty arrange- 


ments and payments, ete. 


Records Grow. In processing and 
research and development programs 
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WATER-SIDE 
CORROSION, 
PITTING and 
TUBERCULATION 


Corrosion, pitting and tuberculation are prob- 
lems which all too often plague engineers. In 
addition to running up replacement costs, these 
conditions can cause lengthy and unscheduled 
down-time of important plant equipment. But 
something can be done about these problems 
now, thanks to the Dianodic* Method devel- 
oped by Betz Engineers. 


For instance, a Southwestern natural gasoline 
plant employed as make-up for its circulating 
cooling water system a well water of high 
alkalinity. Not only was chemical attack of 
the tower severe, but in addition, aggravated 
corrosion was encountered on the heads, sheets 
and baffle plates of the shell and tube exchangers. 


Heavy tuberculation and pitting was evident. 


Betz Engineers recommended the new Dianodic 
Method of corrosion inhibition. U pon the appli- 
cation of this control method, chemical attack 
of the cooling tower wood was stopped, and the 
system gradually cleaned itself of the accumu- 
lated corrosion products. Plugging troubles 
were eliminated. A “before and after” corrosion 
study with test specimens showed reduction of 
average penetration from 0.03 inches per vear 
to 0.002 inches per year. Maximum pit depths 


were reduced to less than I/2 , the previous rate. 


Vark 


*Hetz Service 


CONSULTANTS ON A 


F 


The Dianodic Method is a system of combin- 
ing two anodic inhibitors in such a way as to 
effectively eliminate pitting and tuberculation, 
and at the same time provide protection against 
general corrosion and scale. [t is just one part 
of the Betz Specialized Water Conditioning 
Service for all types of water problems. Why 
not call in a Betz Engineer and have him tell 
you how Betz can help you? You'll save your- 


self time, money, and trouble. 
W. HO & L. D. BETZ, Gillingham and Worth 


Streets, Philadelphia 24, Pa. [n Canada: BETZ 
Laboratories Limited, Montreal 1. 


For complete informa- 


tion on the Dianodic 
Vethod write today for 
Betz Technical Paper 


Vo. 125. 
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APPLIES. 


easier —super adhesion ! 
faster — super fine mix! 
further — super coverage ! 


muUth.gmoother — much whiter. 
SULATES. 


better — lower K factor; higher heat resistance. 


longer— physically stable; chemically neutral. 
ot higher temperatures — up to 2100° F. 


FORTY-EIGHT INSULATIONS, INC. 
AURORA, ILLINOIS 


Send me full details on Weber's Super "48" Insulating Cement—and o sample to try. 


NAME 
TITLE 
COMPANY 
ADORESS 
city 
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there are tremendous expansions of 
facilities, with all of the attendant 
expansions of records. Finally, as 
there is more and more activity in 
distribution and in retailing——of oil 
products, by-products and related ac- 
cessories—there are still more records 
to be created, maintained and. in 
many instances retained ! Yr Varving 
periods 

Recent improvements in microfilm- 
ing cameras have extended thei 
range as an integral piece of office 
equipment in a number of ways 

For quite some time they were con- 
sidered to be most practical for small 
and medium-sized documents and 
records, such as the 84 x 11-inch and 
smaller correspondence ind for 
agreements and other papers of the 
size generally used for legal briefs and 
insurance policies, Today's microfilm 
camera can copy virtually any record 
regardless of size or condition, reduc- 
ing to a tiny fraction of their original 
size such cumbersome items as charts. 
plans, property de scriptions and the 
like 

A significant recent development is 
the dual lens camera, which records 
exactly the images on both sides of 
a record in one operation thus cut- 
ting such copying work in half 

Chief among the new de velopme nts 
in microfilm reeord housing is a card- 
and-index system which, by the inser- 
tion of strips of film in narrow die-cut 
slots of a card provides folder-type 
filing for records in frequent or con- 
stant use. As many as 60 letter-size 
documents can be filed on a singel 
5-inch x 8-inch card 

This arrangement is particularly 
effective where it is desirable to seg- 
regate from a few to several hundred 
records on a single subject or related 
group. In this system, which is find- 
ing increasing favor for multiple- 
record personnel files, indexing ts 
done either on a visible margin of the 
card (arranged on panels or slides 
and overlapping) or on the film, o1 
both 

Where indexing is on the film strips 
such as by name. number, title, date, 
or subject, it is done by filming iden- 
tifving “targets.” These can be read 


without the aid of an_ enlarging 
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175 POST ROAD, (WARWICK) PROVIDENCE 5, R. I., U.S.A. 
Albany Boston Buffalo Chicago Cincinnati 
Kansas City Kingsport, Tenn. Los Angeles 
San Francisco Seattle Springfield, Mass. 


Cleveland Denver Detroit Houston Kalamazoo 
New Orleans New York Pittsburgh Salt Lake City 
St. Louis Syracuse Toledo Tulsa Wilmington, Del. 


Canada — The Guelph Engineering Co., ltd., Guelph, Ontario 
England — J. Blakeborough & Sons, Ltd., Brighouse, Yorks * France — Premafrance, Paris 


MANUFACTURED AND DISTRIBUTED BY: 





OUR MIXING 
EEN 


ae woe 
| 


A tremendous variety of 
fluid mixing needs are 
ably handled by the com- 
plete line of Eastern Mixers 


Series C 


Side Entering Mixer : 
s Size and power of mixers 


are flexible to help solve 
your problems. For com- 
plete information and 
Series C engineering data, write for 
Top Entering Mixer 
Eastern Fluid Mixing Cata- 
logs. Eastern engineers are 
always available to work 


out your complex mixing 


problems with you 


Model VB-WT 
Turbine Mixer 


7 a, dD Series A 


Side Entering Mixer 


EGSTE Ac Noustrics, inc. 
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reader. Once the desired group of 
records is selected by means of this or 
the visible card indexing, a full-size 
or larger copy is thrown on the reader 
screen simply by inserting the card 
under the lens to the proper image 
position. Cards can be tabbed, color 
coded, etc., for fast reference 

Cards are cut so as to permit the 
slipping of individual filmed images 
or strips into one or more slots. Cards 
range in size from 24% x 3 inches to 
11 x 14 inches. New records can be 
added and inactive ones pulled at 


any time 


Space Saved. Although the space- 
saving potentials in this form of filing 
on film do not equal the ratios where 
the records are on 100-foot reels of 
film, the differential is still tremen- 
dous. For example, the paper content 
of an ordinary file drawer is 3000 to 
4000 letters. The same drawer will 
hold more than 250,000 letter-size 
records on films inserted in the cards 

Because of operating simplicity and 
absence of need for special equip- 
ment, hookups or training, there is 
little or no problem involved in set- 
ting up a microfilming program 
Where there are special problems of 
preparing old records or documents 
for a retention program and where 
their nature or number would disrupt 
work on current office routines, major 
suppliers provide trained crews to 
handle such special loads 

Once the system is in operation, 
often with only a little on-the-job 
training, the only requirements to 
convert any office staff members into 
microfilm operators is a reasonable 
degree of dexterity and interest in 
the work 

Where there are extensive distribu- 
tion or retailing paperwork problems 
of handling credits and invoicing, mi- 
crofilming of charge slips eliminates 
need for copying, proofreading or the 
preparation of descriptive invoices. In 
most instances, charge slips are fed 
through the camera and then at- 
tached to the invoice or statement 
sent the customer. The film is re- 
tained as the company record. And 
where procedures call for charge rec- 
ords at the distribution point and at 
the home office, a single processing 


® SEE MICROFILMING, PAGE 227 





for High-Temperature Bolting 


The Bethlehem Quenched Nut is made 


Here's a high-temperature, high-pressure 
fastener team that you can use with confidence. 
It consists of the Bethlehem Continuous-Thread 
Stud and two Bethlehem Quenched Nuts. It 
resists premature failure caused by high tempera- 
tures and pressures; it is economical, too, because 
it minimizes down-time. 

With the Bethlehem Continuous-Thread 
Stud, stress-concentrations are unlikely to occur. 
Ihis is because the stud has no point of thread- 
runout. Instead of converging at any one point 
to cause premature failure, stresses are distrib- 
uted along the full working length of the stud. 
The stud is manufactured from carbon or alloy 


steel, and is furnished plain or heat-treated. 


from .40-to-.50 carbon steel by forging and ex- 
truding hot steel in a forming die, then quenching 
and tempering. This method of manufacture 
arms the nut with sufficient stamina to develop 
the full strength of any stud or bolt. 

If you have any questions about the use 
of fasteners in high-temperature, high-pressure 
service, put them up to Bethlehem. A _ letter 
addressed to the nearest Bethlehem office will 


bring a representative to your desk promptly. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


( Is a 
( Sree ( 


July, 1953 ulf f'1 shin mpany 





Make no mistake about it! Continuous,com- —-years of continuing research, modern mate- 
petent plant service by qualified engineers is _rials and techniques . . . ready to attack and 
a fundamental requirement for efficient boiler correct your water problems such as boiler — 
water treatment.” scale, corrosion, sludge, carryover. 


Right around the corner from you, there is For any water problem that you may have, 
an experienced water treatment engineer .. . contact your nearest Drew Engineer or write 
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POWER CHEMICALS DIVISION E. F. DREW & CO., Inc. 15 East 26th Street, New York 10,N.¥Y. 
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PYREX® 


THIS 


CTUALLY AZ, GAUGE 
APPENED! Ay V7 GLASSES 


Meet every need af low cost! 


For extreme pressures 
- + « You'll get long-last- 
ing, crystal-clear visibil- 
ity at higher pressures 
with PYREX brand heovy 


wall gauge glasses. The 








4 
' 4 
- 4 high chemical stability 


4 , assures maximum resist- 
Fs a : / ; ance to the pitting and 
Y p : : erosive action of steam, 


For extreme tempere- 
ture variations .. . The 
PYREX brand high pres- 
sure gauge glosses pro- 
vide exceptional resist- 
once to thermal shock 
because of their low co- 
efficient of expansion. 
They ore factory tested 
by first being heated to 
Editor’s Note: // is axiomatic in the petroleum industry that accidents 425°F., then plunged 
seldom happe nto experienced workers on hazardous jobs. It is the easy into ice water. 

routine task that invites carelessness and causes injuries, This is the first 
of a series of pictorial safety messages taken directly from the accident 
expervences of refineries and natural gasoline plants. Only the names of 
the persons and companies involved will be omitted. Clip them. Put them 


on your bulletin board. Drive home the warning that IT’S EASY TO creas, or when gouges 
GET HURT are to be read at a dis 


For extra readability 
. In poorly lighted 


tance, eliminate guess 
The Accident: Operators were having difficulty in maintaining suction meats Pry aan 
on a pump heing used to transfer caustic solution from drums into a glosses. Water in glass 
small tank. Several times they removed a plug on the pump to insert magnifies the red line 
liquid for priming purposes Finally, one man removed his goggles. into @ broed ribbon. 
which had become clouded, and unscrewed the plug again. Priming liquid Woter level stands out. 
was added. the air turned on, and the chemical sprayed into the operator s 
face. He refused to go under a nearby water shower. insisting he be 


taken to the hospital Machine drawn for uniform accuracy, CORNING 


brand tubvlor gauge glasses fit perfectly, pre 
venting leakage or excess strain on the glass 
Recommendation: Severity of the burn would have been minimized by They save you money in maintenance, installa 
the water shower. The injury would have been avoided by (1) stopping tion, replacement, and in protection for your 
>) hy previously applying expensive equipment. It's smart economy to as- 


the work while the goggles were cleaned: or (2 
a no-fog material to the lenses: or (3) by using a chemical hood sure yourself of the best in gouge reading. 








CALL YOUR INDUSTRIAL DISTRIBUTOR TODAY 
He handles the complete CORNING line, includ 
ing PYREX brand lubricator glasses, sight glosses 


Microfilming machine on and off and feeding the — and oil cup glosses. 
® CONTINUED FROM PAGE 224 documents 





with a dual-lens camera serves to pro- 


W he cal ll-s ce or ¢ argced cop A 
vide beth records eT Oe ee CORNING 
of a microfilmed record is needed, it 
GLASS WORKS 
Corning, New York 


4 color stat or voltage control au- 


tomatically regulates the extent of ©49 be reproduced quickly and eco- 
exposure required, so that the opera- nomically with the reader or viewer 


tor’s job is limited to switching the — unit 
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Heat- 
Transfer 


Aerofin is sold only by = 
manufacturers of na- ‘ 
tionally advertised fan 
system apparatus. List on 
request. 


® High Efficiency 
@ Long Service Life 
@ Low Maintenance Costs 


You are assured of high efficiency in heating or cooling — long service life —low 
maintenance and service costs, when you specify Aerofin extended-surface heat 
exchangers. 

Che reason is obvious: Aerofin makes heat exchangers exclusively —ofters you 
the results of unequalled experience, unequalled production facilities, unequalled 
materials testing and design research—and the guidance of a complete, highly 
skilled engineering staff, at the plant and in the field. 

For the most practical solution to your heat-exchange problem, ASK THE 
AEROFIN MAN. 


410 South Geddes St. 


Ae ROFIN CORPORATION  sveacuse 1 wy. 
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Positioner Lock 








Rods Welded as 
Hondies 


Steam Hose Threads 
Threaded Hole (mote End) 














Any Desired 


Length 
Durable Scaffolding inet 


Effects Big Savings 











Positioner Hits Hot Spots with Water 


wnin the accomy n porting stand by attaching t 
1 re 
P 


steam and Vate ] 


nut lock is used to attach the 


ad applica noi tional pipe nipple lhe sare vpn i 
I dl 


¢ ts . 
\ a ' d an 
. mt Tix . 
maximum et —_ ney male end of the steam hose to the Spray 
The device has been widely used tor 
many different purposes, including 
raving a well-directed stream of steam, 
irecting water against an over-heated 
ondenser or vessel, and tor general fire 
tection purp . Ws item was con 
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How to Do It Ideas 
Are Worth Money 


Enter Petroleum Refiner's How to Do 
it Contest and turn ideas into cash. Best 
idea submitted in 1953 wins $100; sec 
ond place gets $50, and third place, $25 
Send your ideas with photos or sketches 
to Editor, Petroleum Refiner, P. O. Box 


2608, Houston, Texas 
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has coil-itis “ cramped 
your production flow? 


It's a waste of costly time to pump out the solution every 
time your process heating and cooling tanks get indigestion 
due to pipe coil troubles. You can save this cost and 
eliminate production bottlenecks by replacing the pipe 
Platecoils can be removed and 
replaced without dumping the solution. They simplify 


maintenance and save hours of downtime. They heat or 


coils with Platecoils. 


cool 50° faster and take 50‘: less space in the tank. 
As revolutionary as the new wonder drugs, Platecoils cure 
production troubles involving heat transfer 
and give profits a shot in the arm. 


Write for bulletin P78 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS. 


At Continental Motors Corp., 3 crankcase 
sections can be cleaned at one time when 


PLATECOILS 
TRIPLE 
PRODUCTION 


Platecoils are used while only one crank 
case can be cleaned with pipecoils in the 


tank. 


Ask about other case histories. 


PLATECOIL 


REPLACES PIPE COILS 





's 
I 


Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, TRANTER MANUFACTURING, inc., LANSING 4, MICHIGAN 
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Simple Welding Rig 
Makes Moving Easy 
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How toDO It... 


“GERVRITE 
THERMOCOUPLE 
HEAD 


the head that's ahead 
in every way... 


This new ‘‘Serv-Rite’’ thermocouple head 
is actually small enough to be held com 
fortably in the palm of your hand. But 
size is only one of the many features that 
make this thermocouple head really ex 
sealing it in plastic bags traordinary. It is loaded with installation 


1 } 
hat 1s ¢ eaned ster 


and service conveniences that any user 


a new sweat band 
of thermocouples will appreciate at once. 


seal the hat inside a 
bag Where it remains The body is of malleable iron, cad- 
een. ene he mium plated for durability. A new type 
spaces site friction lock assures easy removal or 
tightening of the cap a quarter turn 
does it. An asbestos gasket makes the 
head dirt- ond moisture-proof. With a 
choice of Y%2”, 4%”, or 1” IPS opening 
for the protecting tube, you can standard- 

ize on one style head 


The connector block is of a material 
especially selected to withstand, without 
damage, temperatures up to 900° F. in 
continuous service. Improvements over the 
conventional type of inserts greatly sim 
plify the making of the lead wire connec 


Heavy Bucket Aids tions. The complete thermocouple ele 


ment, including connector block, can be 


. 7. 
Hoisting of Catalysts , —Z easily withdrawn for inspection 
‘ Install a ‘‘Serv-Rite'’ thermocouple 
head and see for yourself how much 


better it really is. 
Write for complete details 
Lele} -iete) > 
a. BEMVIGE,>: 


CLAUD S. GORDON CO. 


Manufacturers « Engineers « Distributors 
Thermocouples & Accessories « Temperature Contro 
instruments « Industrio! Furnaces & Ovens 
Metallurgical Testing Machines 
Dept. 25 + 3000 South Wallace $1., Chicago 16, Ii! 
Dept. 25 + 2035 Hamilton Ave., Cleveland 14, Ohie 








Here’s More 
information on Advertised Products 


SAVE TIME... 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additonal data are desired. 


IT’S FAST, CONVENIENT, CERTAIN 


A N8) Pittsburgh Lectrodryer Corp 
9) Platece ivisio 

Nerohn Corp - Hi) Hammel-Dahbl ¢ <5 " : roy a iring, Ine 
The Air Preheater Cory ; H2) Hardinee Cx } (N10) The Wm. Powell GC 
Airetool Manufacturing " H3) Hercules Powder C » (PI) The Pressed Steel Co 
Alan Wood Steel ¢ H4) Hetherington & Berne ‘ 2 P2) Pro« ine 
Albina Engine & Machine Work H5) Hills-McCanna Cx 22 (P3 Smet 
Allis-Chalmers Manufacturing Cx H6) Hudson Eneineerine ' ' 
Allis-Chalmers Manufacturing ( ; 
Aluminum Company of America 18-1 Re 


American Cyanamid (Cx 
American District Steam (P4) R-S Products Corp 
American Locomotive Ce P5) Reading-Pratt & Cady Division 
Ameriwan Recording Chart ( American Chain & Cable ¢ 
American Sand-Banum ( (P6) The Refinery Catalog 
Ihe Annin P? The Refinery Engineering Ce 
Ihe Arrow-Hart & He P8) Republic Steel Corp 
Atlantic Rehnine ( (P9) Republic Steel Corp 
Attapulgus Minera P10) Revere Copper and Brass 
Aurora Pump ¢ (Ol) The Ridge Tool Co 
O2) Rochester Manufacturing Co 
Q3) W. S. Rockwell Co 25 
. O4) Rockwell Manutact Insert %-9 
The Babcock & Wileos —_— » O5) Rockwood Sprinkler $3 
Bareo Manufactu 6) KR 
kK ts- re ville } , 
Ihe J. B. Beaird ¢ ' ! 
Bethlehem Steel Co 
W.H. & L. D. Bet 
Bieclow-Liptak Corp 
: . | 


s 


I 
K 
hi 
! 


M Oaku whine 
M8) Onl W S 

L nit Stat« 
M9) Okadee Co 
M10) Orbit Va 


Ni) Peerless Pump Division 
Food Machinery & Chemical 


(6 
G? 
(8 
«,9) 
Gio 


The Globe ¢ 

Claud S. Cordon ¢ 
Graver Tank & Mle 
Crmnaell Co 

The Griscom-Russ 


(e,unite Concrete 


N2) Penberthy 


Injector 


N3) Pennsylvania Flexible 


( 
Metal 


N4) Petro-Chem Development Cx 


N5) Petrolite Corp 


N6) Philadelphia Gear Works. In 
N7) Pittshbureh Cornine Corp 


rio) Yarn 


Petrolewm Refiner 








| What's New in Manufacturers’ Literature 








Conservation Solution 


Vapor-mizer tanks are described in a 
new booklet published by Graver Tank 
& Manufacturing Company, Inc. The 
12-page booklet presents the design fea- 
tures, operation and economies of the 
vapor-mizer, which the manufacturer 
terms as oneof the truly important con- 
tributions” towards solving the prob- 
lem of conserving valuable vapors. Ac- 
cording to a chart which compares evap- 
oration losses in cone roof and vapor- 
mizer tankage, a net savings of 3846 
barrels a year may be effected by use of 
the latter. The booklet contains a list of 
standard fittings and accessories for the 
vapor-mizer, 


Circle No. 1 on Postcard 


Gear-Motor Applications 


Function, design and application of 
gear-motors are described in a new pub- 
lication made available from General 
Electric Company. Designated as GEA- 
1437H, the 16-page information re 
describes the standard types of : 
Tri-Clad gear-motors with ratings from 
1/6 up to 200 hp. Cut-away photographs 
in the booklet show the relative position 
of the parts which are peculiar to the 
design of each motor. 

Adaptability to low-speed jobs and 
adjustable-speed drives is explained 
along with a description of gear-motor 
maintenance, The electrical types and 
characteristics and special mechanical 
features are given. A table listing more 
than 200 gear-motor applications ex- 
plains how to select the proper motor. 
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COPIES OF CATALOGS 


And for More 
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™ NEW EQUIPMENT 
ADVERTISED. PRODUCTS 


EASY TO USE... FREE 


Circle on one of the cards at right 
the identifying numbers of each new 
equipment and catalog item or adver- 
tised product on which you want more 
information. Print your name and ad- 
dress plainly. Tear out and mail card. 
That’s all there is to it. No post- 
age is required if card is mailed in 
U.S.A. Your request will be forwarded 
promptly to the company concerned, 
and the reply will come direct to you. 


For copies of the catalogs and new equipment literature listed, use one of the 
convenient Reader Service Postcards on this page. Just circle the number on 
the card corresponding to the number of the item in which you are interested. 





Hydrodesulfurization 


A study containing valuable informa- 
tion on the Shell Oil Company hydro- 
desulfurization process has been pub- 
lished by The Lummus Company. The 
report contains a flow diagram and de- 
scription of the process; a discussion of 
possible applications, investment and 
operating costs; utility consumption 
figures and economics for two 10,000- 
barrel-a-day units charging straight-run 
gas oil and cat-cracked cycle oil, re- 
spectively, 
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“hey 
Will be Paid 


by 
Gulf Publishing 
Company 


Liquefied Gas Transfer 


Ingersoll-Rand’s compressors for the 
transfer of liquefied gas such as LPG 
and anhydrous ammonia are described 
in a new booklet released by the com- 
pany. Construction of the unit is shown 
by means of a sectional view, with all 
important operational and construction 
features fully captioned. 

A typical installation problem is pre- 
sented in the folder. Graphs indicating 
capacity of the various machines under 
different pressure conditions are shown. 
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What's New in Manufacturers Literature 











Adjustable-Speed Drive 


A newly improved electronic adjust- 
able-speed drive of from % to 3 horse- 
power is described in a new booklet re- 
leased by Reliance Electric & Engineer- 
ing Company. The drive was designed 
for powering a wide range of small in- 
dustrial equipment. 

Of special interest to designers of 
small machinery, process engineers, pro- 
duction executives and purchasing di- 
rectors, the 12-page bulletin provides a 
comprehensive presentation of the Reli- 
ance V*S, Jr. Referred to as D-2102, 
the bulletin is written in a simple, non- 
technical style. 


Ten outstanding operating functions 


Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you are interested. 





accessories of the V*S, Jr., gives its 

physical dimensions and the five differ- 

ent horsepower ratings in which the 

unit is available, and graphically charts 

horsepower and torque characteristics. 
Circle No. 5 on Postcard 


Plastic Materials 


Atlas Mineral Products Company has 
made available a 35-page booklet on 
plastic materials of construction. This 
material, which has been prepared spe- 
cifically for corrosion engineers, is now 


being expanded and will be published 
in book form later this year. 
Circle No. 6 on Postcard 


and performance features of the unit 
are reviewed. In addition, the booklet 
describes the components and optional 
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Instrumentation Histories 


More than 300 technical case histories 
and general information articles on in- 
dustrial instrumentation, covering all of 
the major industries, are listed in an 
alphabetical index just published by the 
Industrial division of Minneapolis- 
Honeywell Regulator Company. 

Covering editorial content in the 
firm’s quarterly publication, “Instrumen- 
tation,” from 1942 to 1952, the index 
describes instrumentation and auto- 
matic control applications in such in- 
dustries as petroleum, chemical and 
metal finishing. Plant installation in 
some 162 industrial firms are described 
in the case histories, which range from 
the application of industrial instruments 
on huge catalytic cracking units to the 
utilization of automatic control equip- 
ment in the manufacture of plastic har- 
monicas. 

Circle No. 7 on Postcard 


Cork Insulation 


The composition, application and 
uses of Witcote # 829 cork insulation 
are described in a new eight-page bulle- 
tin issued by Witco Chemical Company. 
The illustrated booklet describes Wit- 
cote # 820 as a cold-application fluid 
ty of material composed of highly 
efficient insulating fillers of cork and 
asbestos and a bituminous base possess- 
ing unusual adhesive, waterproofing and 
corrosionproofing qualities. It is applied 
directly from the drum by hand-oper- 
ated sprayguns. 

Complete data as to the proper thick- 
ness and coverage are given as well as 
its qualifications for waterproofing and 
seam sealing, vibration dampening, 
sound deadening and insulating. 

Circle No. 8 on Postcard 


Revised Data on Polymers 


The M. W. Kellogg Company's tech- 
nical bulletin on the properties and ap- 
plications of its trifluorochloroethylene 
oe has been revised and expanded. 

t is now available as Technical Bulle- 
tin No. 1-3-53. 

The new bulletin contains data on 
chemical resistance, permeability and 
optical properties of Kel-F and addi- 
tional information on the “unique” elec- 
trical and mechanical properties of 
Kel-F plastic. 
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What's NEW in Equipment 
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MORE POWER 


cleans fouled tubes faster 


More powerful 

WILSON Lighter weight — only 15 Ib 

MODEL TP-301 Shorter —only 13” overall 
TUBE Increased capacity — from %” 

CLEANER up to 2'2” or even 3” OD 


tubes 
offers , 

Will operate on air pressure 
all these as low as 50 Ib 
features Costs less than previous 
models 





Here is the fastest, most economical tube cleaner on 
the market for refinery and process heat exchangers. 
The Wilson Model TP-301 is the only tube cleaner 
which can immediately remove deposits from com- 
pletely plugged heat exchanger tubes. No matter 
how badly tubes are fouled, the Model TP-301 puts 
equipment back “on stream” with a minimum of 
manpower and a few hours work. + Use this high 
speed tube cleaner to step up profits, increase output 
and minimize downtime. + Write for Bulletin TW-1046 








VARIOUS CARBIDE BITS AVAILABLE 
(Special Bits for Smaller Sizes) 


TYPE MBIT An inserted two lip Helix type for 
ee Sores! use 21/64” to 117/32” OD 
eee a meme 

SPE-DUR BIT A straight flute type negative rake 
angle. A good three lip “chipper” for 


=. » very hard deposits. 11/32” w 1 3/16” 
f OD. 


TYPE K BIT A two lip Helix type with adaptor for 


a = } general use. I! ,” to 25,” OD 
) 








Representatives in all principal cities 


THOMAS C. WILSON, INC. 


21-11 44th AVENUE, LONG ISLAND CITY 1, N. Y 
Cable address Tubeclean New York 


Cleaning Maintenance Cut 
from Days to Hours 
at Western Refinery 


Refinery finds Oakite Detergent applied 
with Oakite Steam Gun makes short work 
of cleaning prior to repainting. 


HE cleaning problem this California refinery had was 

simple enough. It was one of removing all dirt, grease 
and muck from tarks, pumps and similar equipment. But 
actually doing the job was not so simple. It meant tedious 
scraping, wirebrushing, wiping by a sizable crew. It involved 
struggling with hard-to-get-at surfaces. Did the Oakite Man 
have a better answer? 


He did —as a result of his wide refinery cleaning experience 
For this particular case, he suggested the Oakite 384 Steam 
Gun. He helped Maintenance get started that morning. By 
afternoon, the plant superintendent stated, “One man did 
about two weeks’ work today”. 


Proving that — 
in industrial cleaning it always pays to consult Oakite. 


YOUR OAKITE TECHNICAL SERVICE REPRESENTATIVE — His experience 
is yours to draw on. He knows “cleaning engineering” and the 
conditions under which refinery cleaning can be best per- 
formed. His responsibility only begins when you 
order materials. He keeps in touch with you. He 
sees to it that the job is done right the first time, 
at lowest cost. Call him in...no obligation 


SEND FOR BOOKLET F7629 
Full of helpful information on jobs such as 
Drum reconditioning . Descaling 
Salvage cleaning ° Tank interiors 
Paint stripping 
Write to OAKITE PRODUCTS, INC., 
44C Rector St., New York 6, N.Y. 
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NEW Equipment . 


MATCHING 


3 TANK SUCTION HEATER INSTALLATION 


| ‘oan The shell is open at the inside end. 
The oil moves across the heating tubes 
os it passes through the shell to the 
suction connection outside the tank 


CONDENSATE OUTLET 


In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- ime ee. 

tion Oil Heaters are licking the problem of economically preheating Spray-Type Foam Maker 
heavy viscous oils to permit their withdrawal from storage tanks. They ' a 
are also preheating the lighter grades of fuel oils to their proper delivery fo ogy ae to = apd age agg tert 
temperatures to avoid the costly volume losses incurred when such oils “see am. MPs turing Company’s new 


are sold at low temperatures. spray-type foam maker is especially use 
ful for overhead protection of medium 


WITH PARACOIL TANK SUCTION OIL HEATERS sized petroleum and chemical hazards 


@ You Heat Only The Oil That Is ing. Breaking of oil suction line not on _ Mes ee — = ss 
Being Withdrawn From The Tank. necessary. is equipped with a cone-shaped spray 
(Thus radiation losses resulting from head which discharges an even pattert 
heating entire tank contents are @ All Piping Connections And Gas- Phe device is for use in fixed systems, 


~-- . singly or in multiples, indoors and out 
eliminated.) kets Are Outside The Tank. \ ; 

| Coverage of the unit ranges from 10 t 

20 feet in diameter, depending on the 

operating pressure, which should be 


pansion And Contraction Of |= from 30 to 100 psi 


@ Overall Steam Consumption And . : , = 
Heating Costs Are Held To A @ U-Tube Design Permits Free Ex 


Minimum. . Tube Bundle. Either high or low The foam maker can be used for 


tection of oil-filled transtormers, 


@ Heater Tube Bundle Can Be With- pressure steam can be used as the rooms, loading racks, drip pans, drai 


ain 


drawn For Inspection And Clean- heating medium. boards and many other hazards 


This item supplements Pyrene Manufacturing 
Company data on pages 873-876 of The Re 


Prompt Shipments! finery Catalog, 20th Edition 
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Write for Descrip- 


SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES sae, 
WITH PARACOIL TANK SUCTION HEATERS 


In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 
Line Type Discharge Heaters of any capacity. Illustrated is a Paracoil Straight 
Tube Type Fuel Oil Heater for bulk station service—capacity 2,000 gallons 
per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 


DAVIS ENGIN EE R | NG New Industrial Balancer 
Phe Model 704 Stewart-Warner Ir 
CORPORATION | oivteevsgeco eee 


1060 East Grand Street, ELIZABETH 4, NEW JERSEY = (orrorston 
30 Rockefeller Plaza, NEW YORK 20, N.Y. | fcrema 


236 Petroleum Refiner 
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Lubricating Fluids Pump 


[wo years of field tests covering a 
wide temperature and viscosity range of 
clear lubricating fluids have resulted in 
Eco Engineering Company's bronze 
impeller, positive-displacement pump for 
the handling of oils and greases. These 
lubricating fluids range from light bodied 
fluids such as petroleum lubricating oil, 
cutting oil, the standard and new syn 
thetic hydraulic. fluids to heavier diesel 
lubes, fuel oil, and rendered fats. Maxi 
mum cap@city of the pump is 10 gpn 

The following advantages are listed 
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ROTARY == 


BLOWER RELIABILITY A “NATURAL” 


WITH AIR-MINDED ‘SZecdedidd4- 


The long record of reliability established by Roots-Connersville Blowers 


E:xhausters and related equipment is the natural result of almost a century 


of experience in the exclusive business of handling gas and air for indus- 


trial purposes. 


But its more than just designing and building a piece of machinery. 


Such user satisfaction comes also from the wide range of capacities and 


types, from which the right unit can 
usually be selected. Especially important, 
our dual-ability line of Centrifugals and 
Rotary Positives enables us to make un- 
biased recommendations . . . a dual choice 
available only from Roots-Connersville. 

Whatever vour need may be in the 
handling of air or gas for industrial pur- 
poses, you can look to Roots-Conners- 
ville for unquestioned reliability and 
long-time economical performance. Ask 
us for specific recommendations on any 
problem of handling gas or air—in any 


quantity. 


ROOTS-CONNERSVILLE BLOWER 


Roors-PONNERSVILLE 


A Division of Dresser Industries, Inc. 
153 Crescent Ave. - Connersville, ind. 
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with the 


Liunostrom Air Preheater 


In every processing vessel that burns fuel, ait 
save as much as 
one barrel out of every When 


200,000, 000 


preheat shows the way to 


five refineries 


alone burn over barrels every 


year, this means the Ljungstrom Air Preheater 


can recover tens of millions of production 


dollars that 
The Lijungstrom removes precious BTU's 


are now going up the stack 


from exit gases and transfers them to combus 
Its effectiveness can be gauged from 
35-40 F of preheat means 


tion air 
the fact that every 
and Ljungstroms 


roughly a 1 saving in fuel 


now in use preheat air to over 600° F 

In addition to saving as much as 20° of 
your fuel, more effective fuel utilization means 
deliver greater 


that can 


throughput 


your equipment 
can burn lower grade fuels with 

less slagging lets you eliminate convection 

surfaces without reducing production 

high 


costs, every 


the Liung 


In these days of fuel 


process industry should consider 
installations or modernization 
f existing equipment. Call or write The Air 


Preheater Corporation for full details. 


strom for new 


as 


The Ljungstrom operates on 
the continuous regenerative 
The 


heat transfer surfaces in the 


counterflow principle 


rotor act os heat accumu 
lators. As the rotor revolves 
the heat is transferred from 
the waste gases to the in 


coming cold air 


Wherever You Burn Fuel, 


You Need Ljungstrom 


THE AIR PREHEATER CORPORATION 60 East 42nd Street, New York 17, N. Y. 





NEW Equipment . . 


Chemical division, United States Rub 
ber Company 
Naugatuck scientists believe the wide | 
spread use of the new activator, a sul 
toxylate derivative, can result in a sav- | product 
Ing I approximately $700,000 annually 
the synthetic rubber industry 
Pilot plant tests have shown that it 
simplines cold rubber production and 
improves uniormity of operation = as 
ell as uniformity of rubber. It can be 
ised im recipes tor « Id latex as well as 
ld rubber Labora 
have 
better aging characteristics than present 


tor solid cok 


indicate the rubber may 


ypes due to low tron content 
This item supplements Naugatuck Chemical NO. 6056 
Division, United States Rubber Company, 
data on pages 989-1004-D of The Refinery R-P&C 
Catalog, 20th Edition FORGED STEEL 


GATE VALVE 





Circle No. 20 on Postcard 


1 Stainless steel bolts and nuts. 2 Two-piece gland and follower. 
3 Bolted bonnet. 4 Tongue and groove joint. 
5 Hardened wedge, chrome plated. 


Why Gas Absorption Plant 
Chose These R-PéCl Valves 


@ Because of the plant’s isolated location the engineers felt they 
should standardize on a type of valve which could be used on 


Simple Valve Lubricatio different lines even though chemical solutions, temperatures, and 
i... “eigen illo pressures varied. The No. 6056 R-PaC Forged Steel Gate Valve 


cant tube and ; 


nt tube (picture proved to be the answer for several reasons 

First of all it has a pressure range from 380 Ibs. at 1000° F., 
up to 2000 Ibs. at 100° F. Then with its chrome stainless trim and 
chromium plated disc, it has high resistance to corrosion. On top 
of this, it’s easy to service with its stainless steel gland bolts, 
and two-piece gland and follower 

Best of all, although the R-PaC Forged Steel Valve is pre 
mium quality it is NOT premium priced. It comes in sizes from 
1,” to 2” with screwed or welding ends. If you use valves in 
these sizes, see your R-PaC distributor today or 
write our Reading, Pa., office for literature 


Jing ings a R-PaC 
i R-PaC VALVE DIVISION | 
This item supplements Rockwell Manufactur va ve Ss 


AMERICAN CHAIN & CABLE 


Reading. Pa., Atlanta, Baltimore, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadelphia, Pittsburgh 
San Francisco, Bridgeport, Conn 


ing Company data on pages 773-780 of The 
Refinery Catalog, 20th Edition 








Copies may be obtained easily and without cost by using Reader Service Postcard. Just circle on the 
card the identifying key number of each item in which you are interested. Postcards are opposite page 160. 


\IKR PREHEATERS - Detail The Air Preheater 
Corp. See page 214 
le AZ on postcard 

EXPANSION CONTROL SYSTEM -Ia 


Airewoo!l Manulacturing Co. See page 


Cw 
IUBE 
formation 
1483 
Circle AI on postcard 
STEEL FLOOR PLATE Booklet SD-5 
Wood Steel Co. See page 175 
Circle AF on postear 
DECK PLATFORM 
RUPS. Catalog 
Works. See page 2% 
Courele AD on postcard 
REFINERY-TYPE PUMPS Bulletin 5287775 
Allis-Chalmers Manufacturing Co. See pages 16-17 
Circle A6 on postcard 
LIQUID GRAVITOMETER Bulletin I11-R2 
American Recording Chart Co. See page 244 
Circle B2 on postear 
CONTROL VALVES 
See page Il 
Circle BA on postcard 
MAGNETIC MOTOR STARTERS Bulletin. The 
Arrow-Hart & Hegeman Electric Co. See page 
Ib 
Circle BS on postcard 
CATALYTIC REFORMING PROCESS 
Atlantic Refining Co. See pages 52-5 
Circle B6 on postcard 
CENTRIFUGAL PUMPS 
Pump Co. See page 258 
Curcle BB on postcard 
PRESSURE VESSELS Bulletin 5-14 The Bab 
ock & Wilcox Co. See pages 12-15 
Circle BY on postcard 
SWING JOINTS Catalog No. 400 
lacturina Co. See pene 216 
Corcle BIO on postcard 
CAST STEEI FITTINGS Catalog Ihe J 
Beaird Co. See Insert 200-201 
Cirele Cl on postcard 
WATER CONDITIONING SERVICE 
Paper No. 125. W. H. & I D. Betz 
‘1 


Alan 


STIR 
Machine 


rd 
AND MECHANICAI 
Alina Engine & 


Booklet The Annin Co 


Details 


Catalog M Aurora 


Barco Manu 


Technical 
See page 


Circle 
t NIT-St SPENDED. “WALLS AND ARCHES 
Catalogs. Bigelow-Liptak Corp. See page 26 
Curcle C4 on posts — 
SAFETY HEADS § Catalox 
Inc. See page 169 
Curcle CS on postcard 
CONDENSER AND HEAT EXCHANGER 
HANDBOOK. Bridgeport Bra Co. See 
"MD 


Black, Sivalls & Bryson 


TUBE 


page 


Circle C8 on postcard 
LNIONS Cataloe Il. Cataw s Valve 
Co. See page 259 
Corcle C9 on postcard 
MOTOR UNIT Catalog No . The 
Valve Mig. Co. See page 24 
Circle C10 on postcard 
GAS ENGINE DRIVEN COMPRESSOR 
1w). Clark Bros. Co. See pages 60-61 
Circle DS on postcard 
FORK TRUCKS Literature 
See page 83 
Cirde Dé on postcard 
CORROSION-FPREE PACKING 
PUMPS AND VALVES. Booklet 
Co. See page 249 
Circle DIO on postcard 
TANK SUCTION HEATERS Literature 
Engineering Corp. See pawe 2% 
Circle B4 on postcard 
STEAM TURBINES 
Dean Hill rump Co 
f le B7 on postcard 
CENTRIFUGAI PUMPS 
Laval Steam Turbine Co 
Curcle ER on postcard 
MIXERS Cataloe Eastern 
page 224 
Circle P35 on postcard 
IUBE CLEANERS. Bulletin Y-¥4 
pany. See page 88 
CNrcle P6 on postcard 
CENTRIFUGAL BLOWERS 
See page I 
Circle P7 on postcard 
ADSORBENTS Literature. Flor 


& Fittings 


Chapman 


Bulletin 


Clark Equipment Co 


SERVICE IN 


Crane Packing 


Davis 


Details and 
See page 210) 


Specificatio 


Bulletin § 83.29R 
See pace 


Industrie Tine 


Elliott Com- 


Detail Elliott Co 


din Co. See paee 


ard 


PROCESS DESIGN Bulletin EC-PA-).002. The 
Fluor Corp. See Il Cover 
Circle G2 on postcard 

INSULATING CEMENT 
Forty-Eight Insulations, Ine 
Circle G3 on postcard 

FLOW METERS Bulletin 460. The 
See page 177 
Circle G4 on postcard 

(,RATING— Catalog. The Globe Co 
Circle G5 on postcard 

[HERMOCOUPLE HEAD 
Gordon Co. See page 231 
Circle G6 on postcard 

FLOATING ROOF TANK_ 
Tank & Mfg. Co. See page 
Circle G7 on posteard 

RE rE CONSTRUCTION 
and Bulletins. Gunite Concrete & 
Co. See page 261 
Circle G10 on postcard 

CONTROL VALVES 
mel-Dahl Co. See page 225 
Circle HI on postcard 

ACID CORROSION 
Service Bulletin No. 189 
See page 45 
Circle HI on postcard 

JACKETED PIPE AND 
TEMS Bulletins J-50 and 
& Berner, Inc, See page 257 
Circle H4 on postcard 

MIXERS~—- Bulletins 
Inc. See page 215 
Circle H9 on postcard 

WIRE-MESH PRODUCTS— Details. The 
Jelliff Miz. Corp. See page 264 
Circle H10 on postcard 

WELDING PAD GAGES—Data Unit 
Gage & Valve Co. See page 259 
Circle Jl on postcard 

VALVE LUBRICANT 
See page 260 
Circle J2 on postcard 

BLOCK INSULATION~— Brochure IN-134A 
Manville Corp. See page 174 
Circle J3 on postear 

DYNAMIC DRYERS AND INERT GAS 
ERATORS Bulletin D-2 Ihe C. M 
Miz. Co. See page 7 
Circle [9 on postcard 

FITTINGS AND FLANGES 
Key Co. See page 4 
Circle J10 on postcard 

BENTURI TRAYS -Information 
ine Co. See II] Cover 
Circle Kl on postcard 

CALIBRATING TANKS Bulletin CT-102. War- 
ner Lewis Co. See page 258 
Circle K2 on postcard 

ETHYLENE OXIDE 
COL PROCESS 
pany. See page 25 


Details and Sample 
2? 


See page 222 
Foxboro Co 


See page 264 


Details. Claud § 


(raver 


~ Brochure 


Specifications 
Constructioa 


Ham- 


Catalog of Bulletins 


INHIBITOR — Technical 


Hercules Powder Co 


FLUIDOMETER SYS- 
F1-49. Hetherington 


International Engineering, 

( «). 
Jergusoa 
Details. Jet-Lube, Inc 


Johns- 


GEN 
Kemp 


Information The 
I neinerr 


Koch 


GLY- 


Com- 


AND ETHYLENE 


Report The Lummus 


Cu K4 on postcard 
MISI “ELIMINATORS 
Corp. See page 92 
Circle 12 on postcard 
CONTROL INSTRUMENTS —-4 
No. WHO) Minneapolis-Honeywell 

See pages 8-81 
Circle LA on postcard 
CENTRIFUGAL PUMPS 
ion Manufacturing Co 
Circle LS on postcard 
MIXING EQUIPMENT — Catalogs 
ment Co. See page 4 
Circle LO on postcard 
STEAM TURBINES 
Works Co. See page 255 
Circle L7 on postcard 
CENTRIFUGAL PUMPS 
Inc. See page 25 
Circle LB on postcard 
FUEL OITL-GAS BURNERS 
tional Airoil Burner Co., Inc 
Circle L9 on postcard 
FOAM FIRE PROTECTION~— Booklet 
Foam System Inc. See page 247 
( le MI on postcard 
TRAPS. VALVES & FLOATS Catalog G751 
W.H. Nicholson & Co. See page 2) 
( W4 on postcard 


Bulletins, Metal Textile 


omposite Catalog 
Regulator Co 


Bulletin CP-452. Mis- 


See page 7! 


Mixing Equ p- 


Murray Iron 


Information 


Catalog. Nagle Pumps 


Information. Na 
See page 260 


National 


MAINTENANCE CLEANING Booklet F7629 
Oakite Products, Inc. See page 234 
Circle M7 on postcard 

VALVES— Bulletin 332+; 
page 176 
Circle M9 on postcard 

LIQUID LEVEL GAGES. JET PUMPS AND 
AUTOMATIC INJECTOR Catalog 35, Bul 
letins 512 & 513. Penberthy Injector Co. See 
page 65 
Circle N2 on tcard 

FLEXIBLE it BING— Folder 
ible Metallic — Co. See 
Circle N3 on po 

ELECTRIC DISTIL ATE TREATING PROC. 
ESS—Information. Petrolite Corp. See page 74 

Circle N5 on postcard 

FOAMG LAS— Booklets and Samples 
Corning Corp. See page 22 
Circle N7 on postcard 

LECTRODRYERS_— Information 
trodryer Corp. See page 5 
Circle N8 on postcard 

HEATING AND COOLING PROCESS COILS 
Bulletin P78. Platecoil Division, Tranter Manu- 
facturing, Inc. See page 230 
Circle N9 on postcard 

PROCESS TUBING 
The Pressed Steel Co 
Circle Pl on postcard 

BLENDING EQUIPMENT. Literature. %Pro- 
portioneers, Inc.% See page 66 
Circle P3 on postcard 

STEEL GATE VALVES— Literature. Reading- 
Pratt & Cady Division, American Chain & Cable 
Co. See page 239 
Circle P5 on postcard 

REFINERY CONSTRUCTION~— Brochure. The 
Refinery Engineering Co. See page 214 
Circle P7 on postcard 

HEAT RESISTING 
alyses. Republic Steel Corp 
Circle P9 on postcard 

CONDENSER AND HEAT EXCHANGER 
TUBES AND PLATES—Booklet. Revere Cop- 
per and Brass Inc. See page 159 
Circle P10 on postcard 

DIAL THERMOMETERS — Information 
ter Manufacturing Co. See page 
Circle Q2 on postcard 

BALL VALVES~ Folder 
Co. See page 33 
Circle Q5 on postcard 

GAS AND AIR HANDLING 
Roots-Connersville Blower Corp. See 
Circle Q6 on 

REFRACTORY 
sky and Kine 
Circle Q7 on po rd 

HEAT EXCHANGER TUBES 
Manufacturing Co. See page 7 
Circle Q8 on postcard 

IMPROVED FLUID ra ESSING 
Bulletin S-6.2. Selas Corporation of 
See page 78 
Circle Q9 on postcard 

REFINERY PAINTING GUIDE 
The Sherwin-Williams Co. See 
Circle Q10 on postcard 

PUMP VALVES Cataloe. Sims 
See page 264 
Circle RI on postcard 

PUMPING UNITS— Information 
& Pump Co. See page 256 
Circle R4 on postcard 

STRAINERS Catalog 68-S 
Hammond Co. See page 241 
Circle R5 on postcard 

STEAM TURBINES 
Steam Turbine Co 
Circle R9 on postcard 

RADIOACTIVITY AND THE 
DUSTRY Survey. Tracerlalh Ime 
Circle $2 on postcard 

ELECTRICAL WIRES AND CABLES 
United States Rubber Co. See page 
Circle S3 on postcard 

ALLOY STUDS AND 
Products Corp. See 
Circle S4 on postcard 


* LIST CONTINUED ON PAGE 242 


Okadee Company. See 


Pennsylvania Flex- 
page 68 


Pittsburgh 


Pittsburgh Lec- 


Cataloe 52 


AND PIPING 
See page 24 


STAINLESS STEELS—Aa- 
See page 213 


Roches- 
V-4. Rockwood Sprinkler 


Recommendations 
page 237 


stcard 
MATERIALS~ Details. Schapan- 


~ page 264 


Booklet Scovill 


METHOD 


America 


Brochure A-770 


page 172 


Pump Valve Co 
Southern Engine 
Strone Carlisle & 


Bulletin S-l16. The Terry 


See page 39 


PETROLEUM IN- 


See page 252 


Brochure 
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USE STRONG STRAINERS 
-for devez protection! 


For steam, air, water 
and gas. STRONG’S 


Water cools itself with a new “Y” type strainer is 


Cc ideal for the protection of 
“R Chill-Vact | 
acror steam traps, reducing valves, temperature controls, 


air control equipment, pumps, ete. 


A Chill-Vactor is a three-stage steam- A HIGH-QUALITY, LOW-COST STRAINER! 
jet vacuum unit which serves to flash-cool 
water and certain other liquids through 
temperatures down to 32° F. No chemical 
refrigerant is used. There are no moving 
parts. Water literally “cools itself” by par- 
tial evaporation at high vacuum. Vacuum 
refrigeration is usually less expensive than 
mechanical refrigeration in first cost as 





% Monel Screen—Mesh cloth in sizes “4” to %”, larger sizes 
standard with .027 perforations. Self-centering guides pre- 
vent crushing. 

Semi-steel Body—For rugged service. Sizes 4” to 3”. For 
steam pressures to 250 psi, cold pressures to 400 psi. 

Easy Installation—New V-shaped gripping lugs on inlet 
and outlet bosses—may be easily installed with any type 


wrench. 


well as operating cost. 
\ ; CAST STEEL ““Y” STRAINER 


Chill-Vactors are producing chilled water 
in industrial plants throughout the world. 
They are cooling chemical solutions, fruit and flanged. Sizes 4 * to 4". 
juices, milk, whiskey mash, etc. Bread and sienna eet ah ase *Reg. Trade Mark 
other baked goods have been vacuum cooled STRONG, CARLISLE & HAMMOND COMPANY 
successfully for years. Other products, such ®*: 1392 West 3rd Street — 
as lettuce, spinach, celery and other leafy = Cleveland 13, Ohie a 
vegetables, are being cooled to tempera- 
tures around 33° F. in quantities up to 200 


cars a day. ; 
The Chill-Vactor is only one type of : 

steam-jet evactor manufactured by Croll- 

Reynolds. Let our technical staff help you P 

with any or all of your vacuum problems 


No. 070 Small Trap 80 Series Trap “T” Type Strainer 


e*] CROLL-REYNOLDS CO, INC.  (V=peyVpn\ Ve 
SS fi <e NG 


Available for pressures to 600 psi, screwed 


Mein Office 751 Centrel Avenue Westfield, New Jersey 
New York ffice’ 17 John Street. New York WN Y 
CHILL-VACTORS + STEAM JET EVACTORS + CONDINSING EQUIPMENT - 





New Equipment Literature . . . 


PROCESS VALVES Bulletin 698. W-K-M Com 
pany. See _, 76 
Circle S6 on 
( HLORINATION EQ IP MEN T- Iaformation 
Wallace & Tiernan Products, Inc. See page 251 
Circle S7 on postcard 
HEAT EXCHANGERS Bulletin No. 2% The 
ba 1 «k Manufacturing Co. See page 171 
rele Tl on postcard 
ac ID PUMPS—Details. A. R. Wilfley & Sons 
- See ase 62 
le Te n postcard 
HEC K V al VES Bulletin WH-851. Williams 
Gauge Co. See page 212 
role T3 on postcard 
CLEANERS AND EXPANDERS~— Bulletin 
46. Thomas C. Wilson, Inc. See page 234 
¢ 74 on postcard 
CORROSION CHART Wolverine Tube Division 
( panes & Hecla, Inc. See page 5 
( 


n postcard 

cr N 1 RIF UGAL PUMPS— Bulletin W341-B15 
Worthington Corp. See page 8 
Circle T6 on posteard 

STEAM TURBINES—Bulletin 1966. Worthington 
Corp. See page 10 
Circle T8 on postcard 

STEAM TRAP SELECTOR~ Yarnall-Warine Co 
See page 
Cirele T1 n postcard 


Mechanical Engineers Plan 
Houston Meeting in September 


The American 5S ety of Mechanical 
Engineers, roleum divi n, will hold 
its annual 
neers Conter 
Houston or 
Details t 
wnnounce 


cted 


Union Oil Veteran Retires 
For the past 27 years Hon 





brosier od soot S 
Maltha refinery 
for Union Oil 


} +} ompat 
‘ ( lpa \ 


(in June 1 he retired 
seTVice wit 
. 


imgartner, et 





de partment 


WESTON 
all-metal THERMOMETERS Chemicals Wonted 


The National str t Rare 
tefl « hemicals, Armée rc] 
various forms for special applications, the element 3rd 
oundation, rd, 


in all standard WESTON Industrial Thermometers eadhenn Geentta ¢ 
is a multiple helix as illustrated above. Why the received urgent requests 





Although WESTON provides sensing elements of 


listed below lt 


more costly multiple, instead of the single, helix? chemicals 
Just one reason, WESTON’S twenty years experience cette ~ xa Aen 
producing bi-metal thermometers for industry has Se ee 
furnished convincing proof that the shorter, non- Aminoethyl mercaptat 
sagging multiple helix provides better accuracy, Acetyl fluori 
over longer periods. And while it provides other H ydrazine 
advantages, the one thing most thermometer buy- ; * fae heptar 
ers demand is long-term dependability. You get it, pe 
in extra measure, in WESTON Thermometers with Diborane 
\ multiple helix. WESTON Electrical Instrument 3,3-Dimethylper 
\Corp., 614 Frelinghuysen Ave., Newark 5, N. J. - come tl — , 
6 mitrocarba 


grocked san 


py edit? |, WESTON | | 


oistributer® 


t « 














Petroleum Refiner 





Who's Meeting 





AICHE 


The fifth annual Institute lecture of 
the American Institute of Chemical 
Engineers will be the or- 
ganization’s annual meeting at the 
Hotel Jefferson, St. Louis, Mo., Dec. 
13-16, 1953, by 
Brown, dean of the College of Engi- 
neering and Edward De Mille Camp 
bell. University professor of engineer 
ing at the University of Michigan. 
Ann Arbor. Dr. Brown’s topic will be 
one of the fun 
underlying 


given at 


George Granger 


on thermodynamics, 


damental basic studies 
chemical engineering. 
The Institute lectures are a continu 


the AIChI 


meetings since each provides a com 


ing feature of annual 
prehensive survey of some important 
aspect of chemical engineering by a 
prominent engineer, 


ASME 


The semi-annual The 
American Society of Mechanical Engi 
Los Angeles. June 


meeting of 


neers was held in 
28-July 2. in conjunction with the 
Heat Transfer Fluid Mechanics 
Institute. Of particular interest to re 
finers was the paper on “Comparison 
of Electric Motors and Steam Turbines 
as Drivers for Fluid Catalytic Crack 
ing units” by H. C. Mayo of The M. W. 


Kellogg Company. 


and 


Driver Economics Pinpointed: |’! a:1! 
investment costs can be substantially, 
reduced in fluid catalytic cracking units 
by the use of electric motor drivers in 
cases where the steam system is in- 
adequate and where reliable power! is 
available without too great a capital 
expenditure. The operating cost for 
condensing steam tur- 


low pressure 


bine installations is higher in most 
areas than for electric motors supplied 
by purchased power. The operating 
cost for high pressure, high tempera 
ture steam turbine installations is lower 
in many areas than for electric motors. 
However, in areas where cheap hydro- 
electric power is available, the operat 
ing cost of motor drivers may be lower 

The 


motors 


maintenance costs of electri 
and the electrical 
than for 


and cooling towers 


system are 


lower turbines. condensers 


Cooling water re 
quirements are reduced from 30 to 50 
percent and space for cooling towers 
and steam generators is greatly re 
duc ed by the use of motor driven com 
pressors. Also well designed electrical 
systems will provide the required sery 
Further 


ice continuity commercially 


available constant speed centrifugal 
compressors have sufficient operating 
range for any application in a fluid 
catalytic cracking unit 


Gas Compressor Design: Tracing 
the development of compressor 
plants, L. F. Scheel, The Fluor Cor- 
poration, pointed to the $44 increase 
in unit cost over the $100 per horse 
power figure of twenty years ago. How- 
ever, the difference in operating ex- 
pense of the older design plants com- 
pared with the advanced design plants 


gas 


is an annual premium of 62 percent 
on the added investment. Among the 
advancements are cast iron valves and 
fittings replaced with steel and weld 
fitting, larger and more efficient scrub 
bers. automatic and remote controls 
It cannot be concluded that plant re 
finements earn the entire premium not 
can it be said that they do not 
tribute to this economy. 


Steam Piping Recommendations: 
W. G. Benz and R. H. Caughey, M. W. 
Kellogg Company, presented the re 
sults of a metallurgical investigation 
of fabricating austenitic stainless steel 
steam piping for operation at 1100 F. 
The first conclusion was that ferrite 


Prevent thermometer fogging 


No matter how long you dunk it, 
you can't cloud the accuracy of 
a Rochester dial thermometer. 


THIS SUBMERSIBLE QUALITY is impor- 
tant to you. It means fast, easy temper- 
ature readings ... without any danger 
of a foggy crystal causing imaccuracy. 
are as- 


Rochester dial thermometers 


sembled and hermetically sealed in a 
special humidity-controlled “dry” 
room. This eliminates any possibility of 


condensation inside the thermometer. 


ALL STAINLESS STEEL CONSTRUCTION— 
All 


Rochester dial taermometers are stain- 


outer parts (except crystal) of 


less steel. What's more, the case, stem 
and nui are fused into a single corro- 
exclusive 


sion-resistant unit by an 


Rochester welding process. 


EXCLUSIVE OUTSIDE REC ALIBRATION— 
Rochester makes the only industrial 
thermometer that can be recalibrated 
from outside the case. If an extremely 


MILLIONS of Rochester dial thermometers 
are now delivering dependable service 


Xochedler 


DIAL THERMOMETERS 
GAUGES 
AMMETERS 





hard blow should knock it out of ad- 
justment, you can have it back on the 
job in less than a minute ... without 
taking the thermometer apart or break- 


ing the hermetic seal. 


You can order Rochester thermom- 
eters from one of our specialized in- 
strument representatives listed in 
Sweet's Catalog. Just mail the handy 
coupon for full details. 


Rochester Manufacturing Co., Inc. 
38 Rockwood Street, Rochester 10, N. Y. 


Send me complete information on Rochester 


dial thermometers 


NAME 
TITLE 
COMPANY 


ADDRESS 





Meetings of Minds . 


bearing type 347 weld deposits should 
continue to be the practice in welding 
piping for 


stations 


these 


trical 


systems use in elec 


generating Continued 
studies toward the development of a 
satisfactory fully austenitic deposit are 
recommended 

Second, electrode « omposition should 
be balanced to produce deposits con 
taining from 1-4 percent ferrite. Third, 
levels of certain elements in the de 
posit should be held within the follow 
ing limitations: 0.07 to 0.10 


5 a percent carbon, 


arbon 


percent, silicon 


uilt for hard 


yse but with labora- 
Ae accuracy, the pe 
acce -pted ARCCO- ed 
bis Liquid Gravitom ad 
iI its sple ndid fea 
' ave silable for 
jing, controlling, 
ng, tre ansmitting, 
ybine ations 
Write 
appli- 


Rugecdly 


with 
tures 
recor’ 


indicat 
ous com 


functions 


is now 


or V ar 
of these 
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columbium—-0.60 to 0.90 percent. 
Finally, a postwelding solution heat 
treatment at 1950 F. is recommended 
for type 347 piping operating at ele- 
vated temperatures. The in the 
shop fabrication of piping assemblies 


detail by the 


steps 
were also described in 


authors 


WPRA 


In its Chicago regional meeting, the 
industrial relations session of Western 
Refiners 
opened with “Executive Development 
or Management by Proxy” by John 
RK. MeNulty, manager, industrial rela- 


Petroleum Association 


was 


adicotind Tronsmitting 
4 Grev' srometet 
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tions, Husky Oil Company. 

He pointed out that of 422 
contacted who left their 
none did so because of 
curity, or location. 


men he 
companies, 
money, se- 
The reasons given: 
(a) desired more responsibilities, (b) 
disagreed with management's policies 
and (c) desired a change of activities. 
A large percentage of the companies 
still use the sons and relatives of the 
families as presidents and executive 
About 30 
percent of the large companies bring 
in the top executives from the outside. 
What executive training 
within the company such as the pro- 


positions of the companies. 


is needed is 


grams of Creole Petroleum Company 
and Johnson & Johnson Company. 
Husky Oil Company uses the Johnson 
& Johnson method. Here the 


“case 


IN THE FUTURE 


Silver Bay Conference on Human Re- 
lations in Industry, Silver Bay, 
New York. 


American Chemical Society 
National Meeting 
Hotel, Chicago. 

American Institute of Chemical 
Engineers, Fairmont and Mark 
Hopkins Hotels, San Francisco 

American Petroleum Institute (Execu- 
tive Committee), Greenbrier 
Hotel, White Sulphur Springs, 

. Va. 

National Petroleum Association (5ist 
Annual Meeting), The Traymore, 
Atlantic City. 

Instrument Society of America (8th 
National Instrument Conference 
and Exhibit), Sherman and 
Morrison Hotels, Chicago. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Henning 
Hotel, Casper, bf oe 

American Society of Mechanical 
Engineers, Petroleum Division 

Annual Petroleum Mechanical 
Engineers Conference), Rice 
Hotel, Houston. 

American Society for Testing 
Materials (Committee D-2), 
Shoreham Hotel, Washington, 
D.C. 


124th 
. Conrad Hilton 


California Natural Gasoline Associa- 
tion (28th Annual Fall Meeting), 
Ambassador Hotel, Los Angeles. 

Ol Progress Week. 

National Safety Council (Annual 
Congress), Conrad Hilton, 
Congress, Morrison, Sheraton, 
Chicago. 

Western Petroleum Refiners Associa- 
tion (Regional Meeting), Garrett 
Hotel, El Dorado, Ark. 

Natural Gasoline Association of 
America (Regional Meeting), 
Blackstone Hotel, Tyler, Texas 


American Oi! Chemists’ Society (27th 
all Meeting), Sherman Hotel, 

‘ chic ago 

American Institute of Electrical 
Engineers (Fall General Meeting), 
Muehlebach Hotel, Kansas City, 
Mo 

American Petroleum Institute (34rd 
Annual Meeting), Conrad Hilton 
Hotel and Palmer House, Chicago 

Third Annual Instrument Short 
Course, Los Angeles Harbor 
Junior College, Wilmington, 
Calif 

Natural Gasoline Association of 
America (Regional Meeting), 
Herring Hotel, Amarillo, Texas 

American Society of Chemical 
Engineers, Statler Hotel 
New York 


American Institute of Chemical 
ngineers Annual Meeting), 
Jefferson Hotel, St. Louis 





Meetings of Minds .. . 


men who are expected to become the 
executives of the company participate 
in actual case problems. The problem 
may be one that the board of directors 
discussed only the day before. Recom- 
mendations and decisions are made 
and compared with those of the actual 
executives. 

Other papers in the Industrial Re 
lations session included “A Practical 
Safety Program,” “The Supervisor as 
a Key to Good or Bad Human Rela- 
tions” and “What is the Basis for an 
Effective Employe 
Program?” 

New Instruments. In the technical 
section of the meeting Dr. Jacobs, 
technical director, Engineeing Re 
search Department, presented a paper 
co-authored by T. A. Abbott, Manager. 
Engineering Research Department of 
Standard Oil Company (Indiana) en- 
titled “Some Developments of Moni 
toring and Inspection Instruments for 
Covered were instruments 


Suggestion 


Refineries.” 
which measure and control the physi 
cal properties of a stream instead of 
merely the pressure and temperature 
and include: 

(1) Reid vapor pressure controller 
for continuous gasoline blend- 
ing. 
conductivity of acid streams 
Hash point continuous analyzer 
and recorder 
corrosivity of crude oil by 

measurement of electrical re- 
sistivity 
locator of pipe line s« rapers 
a laboratory which 
measures the % H, in hydro- 
carbons directly. (This makes 
use of beta ray as a source of 
energy and makes a determina- 
tion in five minutes as com- 
pared to % to 4 hours with the 
usual combustion type of ap- 
paratus. } 

Furnace Tube Spacing. Robert D 

Reed, chief engineer of the John Zink 

Company dis« ussed the importance of 

the tube-to-wall spacing in a radiant 

He presented experimental 


dev ice 


furnace. 
data to clinch his argument that there 
is increased heat transfer at spacings 
up to one pipe diameter. There is no 
further increase at distances of 2. 3 
and 4 diameters, and actually a slight 
decrease at 5 diameters. 

FE. W. Ellis and H. | 


Cities Service Oil Company, East Chi 


Carlson of 
cago, Ind. discussed lime-soda-phos 


phate treatment of boiler feedwater. 
Dr. W. F. Krause, technical manager 
of Globe Oil and Refining Company. 
advanced the idea of the refiner work 
and polution 


problems in such a way that he will 


ing on his air water 
be a better member of his community 


Tuly, 1953 1 Gulf Publishing C 
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Hardinge 
RECTANGULAR CLARIFIERS 


for refinery waste water 


Aerial view of eleven Hardinge Rectangular Clarifiers processing waste water from two Ohio refineries 
The central unit acts as the primary or influent chamber from which the water is distributed in 


opposite directions to each of the five side clarifiers 


recovered 


Che Hardinge Rectangular Clari- 
fier has been found to be the answer 
to the refinery waste water disposal 
problem by a number of oil refiners 
in different parts of the country. One 
or more of these units installed in the 
effluent waste water channel of an oil 
refinery will remove surface oil almost 


completely and most of the settleable 


The effluent is on the left. 95% of the oil is 


solids or sludge, making the water 
sufficiently clean to permit disposal 
directly into nearby streams. Also, the 
lagoon required for the sludge is only 
a fraction of the size of that required 
for the unclarified 
Further, the oil skimmed 
reclaimed and sold, 30 
now in operation 


waste water 
from the 
surface can be 
Hardinge units are 


at oil refineries in this country 


HARDINGE 


COMPANY, 


YORK, PENNSYLVANIA . 


240 Arch St. . 


INCORPORATED 


Main Office and Works 


New York + Toronto + Chicago + Hibbing + Houston + Salt Lake City + San Francisco 


’ublication 


245 





NEW BOOKS 


Petroleum Resources Study 


Petroleum in the Western Hemis- 
phere, Independent Petrole 4 
po 
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law and engin 
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ity of petroleum 
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The construction, painting 


pressure tanks, vessels, etc 


ALUMINUM DIAMOND PLATE 
DECK PLATFORM 


Platform as shown may be used 
as a 6, 16, 22 or 28-ft. swing 
stage. Platform consists of two 
6-ft. and one 16-ft. sections. Can 
be used as a swing stage, single 
stirrup or basket. Air or electric 





operated. 











ALBINA MECHANI- 
CAL STIRRUPS are 














gaining in popularity 





by contractors across 
the nation. Workers 
like their safety fea- 
tures and convenience 
of rigging. 

















ALBINA ENGINE & MACHINE Libs 


2100 N. Albine Ave.|] (oe as | 


Portland. Oregon 
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Chemical Machinery 


Chemical Process Machinery, b. Ra 
mond Riegel. Reinhold Publishing 
W. 42nd Street 


Corpora 330 
$12.50 


New York 36 

Like its prea 
tion was designed to be an exhibit ot 
the are obtainable m the 
open me from stock an 


others n 


lecessor, this second ed 
whicl 
market, s 
wre generally by 


devices 
} 


casting, assem 


standard 
1 of the 
been re 
items 
beer 


manutacturing trom 
the disposa 
material 
riptions 
natter 


bling of 
placed at 
All the 
new 


obs: 


ce Sigs 
cust 
exatnine d; 
included; 
dropped 
[his 
terial 
f the 


has 
and 
has 


mer 
des¢ 


1 
lete 


the 


abreast 


enlarged edition brings ma 
of the previous volume 
latest developments in the equip 
ment of the chemical and pr 
dustries. Numerous new diagrams, 
photographs make the 
and cently 


lilac hinery ré 


cess i 


and tables con 


operation of re 
understand 


1 
laymen as well as 


struction em 
ployed 
able 
engineers 
Among the 
Riegel's book 


multicylinders, 


adily 
» students and 


new devices described 1? 


are multispheres and 
and high-speed 
New Gescripti ve 


! the mix 


centril 


ugal separators mate 


rial is included on distillat 
ing of 


control 


imstruments 1 
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liquids al | 
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greatly 
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cluded are expat 
ol evaporators, 
ing’ 
important topics 
Classifi 
tion gives the 
logical organization whicl 
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equipment, pumps 
ation of equipment 


discussion a 


Coatings Preparation 


Report on Surface Preparation of 
Steels for Organic and other Pro- 
tective Coatings, National Associa 
thor ot Corrostor Ene 1601 
M & M Building, Houston 2. $1 
(I Ive ofr 1 re ct to ne 
dress $ 50 each.) 


This 


inecers 


pies ad 
interim report deal 
with methe ft preparing 

for coatings has been publ 
Fechnical Practices Sube« 
of the National Association 
Engineers 

Phe report co 
nd explains methods whet 

if steel may be prepared f 
ing with organic and 
means ot weathering 
grinding, flame conditi 
cleaning (both wet 

blasting, chemical pi 
pickling and numero 
methods Accepted 


and measures 


second 
steel surtaces 
shed by the 


mhimittec f(s 
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siotr 


vers reco! 


r paint 


other coatings by 
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wire brushing 
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wheel 


and dry), 
kling. electre 
other rel 

! 


ards 


ites 
d 


us 


stand: 


arte 


cussed atety indicated 


Plant Maintenance 
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Maintenance— 
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Techniques of 
1953, Clapp & P: 
son Avenue, New 
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Electrical Insulation 
ASTM Standards of Electrical Insu- : 7 = 
~ Fen 


lating Materials, American Society 1 
lesti M iter ils 1916 Race street 
Philadelphia 3. $5.25 

used ASTM 


ls, 16 specifica 


‘nsila 
nsulating papers; mica 
cal tests: servicing units 
ing methods; plastics for 
nsulation; rubber tape and 
tective equipment; textile 
lectrical insulatios and 
ds 


’ ’ 


hcance ot ests 


ver Signi 
insulating materials and 
ommendations for writing 
t the usefulness of tests 
insulating materials 
ant innovation ts thie 


r a thinner volume 


Automatic Control 
Principles of Automatic Control, In 
strument Society of America, 1319 
1] Avenue, Pittsburgh 33 


booklet 1s the ) 

und film, “Principles of Automati 

* whi lescribes: 1) Justifica 

, Automatic Control; 2) Design ot 
Automatic Controller; and 3) Apph 
ion of a Controller to a Process. The 
m was produced by the society and 
as been shown to company instrument 


1] " the 17. S 


trainees and college students in é 


ind Canada 


Sulfur Sources Survey 
New sources of raw sulfur to supple 
ment current industrial stockpiles is 
encouragingly reported in a new survey 
oklet released by Midwest Research 
Institute of Kansas City, Mo. Increased 
ise of sulfur from natural and refinery 
gas, and greater utilization of pyrites 
sulfur, are included in the 
: the chemistry staff at Mid 

Research Institute 

report is the first in a series of 
studies of various technolog 
Mid-Western industry 


in preparation, will 


lications of industrial RA oe 
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FOAM SYSTEM INCORPORATED 


WEST CHESTER, PENNA. JM I 
Headquarters for Foam Fire Protection en 





What Suppliers Are Doing 





Witco Completes Additions at Chicago— 


The new 25,000-squore-foot warehouse recently completed at Witco Chemical Company's 
Chicago plant replaces the 20,000-square-foot warehouse that was destroyed by fire in June, 
1952. Built at a cest of 150,000 the new warehouse is completely equipped with a sprinkler 
system to guard against a recurrence of last year's fire 

Elsewhere at the Chicago plant, a steam stripping column, now being added to the ester pro 
duction facilities, is expected to double the plant's ester production. It is expected to be com 
pleted this month 


Attached to the new warehouse is a two-story building, in which are contained offices of the 
Chicago plont which have been consolidated into the one building 


INSULATION SPECIALISTS SINCE HALF A CENTURY 


We supply the material and the men to handle it 
Contractors for heat and cold insulation all over the world 
Suppliers and exporters of all kinds of insulation 

materials for oil refineries a.0 


; 0 
Magnesia 85 °/, - Rockwool - Asbestos - Cork 
For all temperatures, in sections, blocks, segments, sheets, blankets and plastic form 
All finishing materials. 
INTERNATIONAL 


mtn CLETON LTpb. 


SCHIEDAM - NETHERLANDS 


cable address Cletontrading 


Oakite Announces Five Changes 
In Management Organization 

Five changes in the management or 
ganization of Oakite Products, Inc., 
have been announced 

H_ Liggett Gray, formerly vice pres 
ident, was elected second vice president; 
Frank L. Oldroyd, general sales man 
ager of the Industrial division, was given 
the additional duties of vice president 
Eustace Lingle and Van Dorn C. Smitl 
were elected vice presidents and Ceorge 
M. Seib. assistant manager, was elected 
secretary of the company 

In his new post, Gray 
sponsible tor matters pertami 
all management tunctions ] ingle, in ad 


dition t his duties as vice president 
will continue to cooperate with the get 

eral sales manager n the sales « reani 
zation and will be responsible for the 
functioning of its engineering, technical 
service and sales development depart 
ments. In his new capacity, Smith will 
be concerned with consultation work of 
a general technical and sales nature 

™~ tb, the new secretary, will continue 
to supervise personnel department oper 

ations and be responsible for general 
office administration policies 


Clark Bros. Opens New Office 

In Kansas City Under Van Campen 
Opening of new Kansas City, M« 

district offices has been announced by 

Clark Bros. Company. It will be under 


” er 


Van Campen Barnes 


the direction of A. G. Van Campen, 
formerly district manager of the Clark 
Tulsa, Okla., office I fill the position 
vacated by Van (¢ ampen 1s William H 
Barnes. Both men have had wide field 


experience 





Company Changes 











Robert J. Entenman has joined Hooker 
Electrochemical Company as a chem 
ical engineer im the pr ss study er 


) t u 
and William B. Cocoran, Jr., has b« 


come a draftsman in the engimeeru de 


partment. Entenman was former! 
Ordnance Corps, | Ss Army, ( 
wit \lathies t Chen al ( 1 
General Controls Compan 


, , 
expat ‘ ts Glendal 
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Richard H. Lamberton 
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First Inverted Orthoflow 
Unit Completed Soon 


Shown here as it passed the 75°; 
completion point is the first of the 
new type Orthoflow Fluid catalytic 
crackers. It is currently about to be 
placed on stream at a major Mid 
western refinery 

Known as the Model “B” Ortho 
flow, it is a variation of the original 
Orthoflow design. Principal reason 
for the design, with the re 
generator above the reactor, is the 
expected reduction in the operating 
costs in comparison with the con 
ventional Model “A” unit, 
of which are now operating in the 
United States and Canada. 


new 


sey eral 


\\ 1d 


F 


The regenerator of the Model 
“B” design operates at a lower pres- 
sure than the reactor in order to 
maintain the required flow within 
the system. Thus compressed air is 
being charged to the vessel which is 
at the lower pressure as opposed to 
the situation in the conventional 
Orthoflow where the regenerator is 
operated at the higher pressure. 

Eleven Orthoflows, including 
both types are now either in opera- 
tion or under construction. With 
fresh-feed capacities ranging from 
2,500 to 28,000 BPD, they are lo- 
cated virtually all over the world. 
They all represent marked simpli- 
fication in the Fluid catalytic crack- 
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Sinclair-Baker Catalyst Promises Substantially 
Lower Operating Costs and Increased Yields 


Employing the recently announced 
Sinclair-Baker platinum catalyst 
a joint development of Sinclair Re 
search Laboratories, Inc. and Baker 
& Company — Kellogg's new cata 
lytic reforming process Is expected 
to produce excellent yields of high 
octane product from a wide variety 
of feed stocks 

The new catalyst is a regenera 
tive type and has two major ad- 
vantages over existing commercial 
platinum catalysts: (a) the catalyst 
maintains high activity over con- 
siderably longer periods of time, 
resulting in substantially lower 
catalyst operating costs, and (b) it 
has a greater ability to convert low 
paraffinic components to 
high octane aromatics 

In addition to this ability to 
aromatize paraffins, the undesirable 
hydrocracking of feed to butane and 
more 


octane 


lighter gases is minimized, 
hydrogen being produced. Further, 
the regenerative properties of the 
catalyst provide reacti 
vating it in place in case of process 
upsets. Regenerative processing 
gives maximum catalyst life, in 
terms of barrels of production per 
pound of catalyst, while maintain- 
ing optimum yield-octane ratios 
Catalytic reforming at moderate 
pressure with this catalyst is sum- 


means of 


marized by the yield-octane curves 
shown above for typical naphthas. 
Figure (1) presents the data for 10¢ 
RVP clear octane and 
Figure (2) the leaded 
both for continuous process 
vive the 


research 
data on a 
basis 
ing. Figures (3) and (4 
data for the regenerative 
for 104 RVP clear and Sce 
bases 

In all cases, outside butane may 
be used to produce 104 RVP re 
formate. Low (Cy-and-lighter gas 
yields reflect: the selectivity of the 
catalyst. The high net hydrogen 
production offers an important re 
finery source of HL, for desulfuriza 
tion ‘and petrochemic ‘al proce ssing 

Since it is now fairly certain 
that the octane demands for future 
automotive transportation will re 
quire naphtha reforming, the choice 
of one of several reforming proc 
becomes important. The 
selection should take into account 
royalties, yield /octane ratios and 
catalyst productivity. Preliminary 
data indicate that reformate pro- 
duction will range from 20 to over 
200 bbls. per pound of catalyst, 
depending upon the feed stock and 
the product quality required. Direct 
operating costs for labor, utilities 
and maintenance should not exceed 
#0.20 per barrel of reformate. 
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Inverted Orthoflow. .. . cont. 


ing process from a mechanical engi 
neering standpoint and have con 
tinued to display the overall ease of 
operation typical of the Fluid process 

Tests during a period of more 
than three months also prove that 
the cataly st loss factor of the Or 
thoflow is now as low as that of the 
Fluid units. A 
simple modification in the regenera 
tor of the first domestic Orthoflow 
has radically reduced the amount 
of catalyst lost with the flue gases 

This particular unit was origi 
nally designed for an 8,300 BPD 
throughput. Operating on synthetic 
MS catalyst it is now running regu 
larly at 9.300 BPD, with conversion 
at 67° Despite a certain amount 
of naphtha in the feed, debutanized 
gasoline averages 98 octane clear 


best side by sicte 


The other units in operation sub 
stantiate the fact that the Ortho 
flow is simple to operate, produces 
good yields of high quality products, 
and the minor modifications made 
to effect « ataly st saving do not alter 
its basic design advantages or in 
crease its investment cost 


England’s First 
Deasphalter on Stream 


The Kellogy 
tion, which 
Kellogg design has placed this propane 
deasphalter on stream at Kent, Eng 
Part of an entirely new refiners 


International Corpora 


erected the unit to a 


land 
the plant has a capacity of 4,500 barrels 
per day. It is the first unit of its type 
to be installed in the British Isle s 


CONTINUED FROM PRECEDING PAGE 


New Australian 70,000-BPD Refinery 
Well Underway; Will Include Orthoflow 


Big things are happening in Australia 
Search for oil goes on in the Exmouth 
Gulf area and se 
Fremantle, Australia’s largest refinery 
is being built at Kwinana (see photo 
under Kellogg \1On 
When it comes on stream in 1955, it 


venteen miles from 


Stipe rv iston for 


Like a Candle Into 
a Candlestick 


vs this 65-ton fractionating 
column nto a Fluid 
eracker in England. Designed by 
Kellogg it is 106 feet long and 14 
feet in diameter. When in service 
10.000 


catalvtn 


it willhandle approximatels 
BPD of cracker effluent daily 
When finished, this will be the 
third Fluid catalytic cracker Kel 
logg has completed in the British 


Isles within the past few months 


will process 70.000 BPSD supplying 
1, of the country’s current needs 
Included in the plant will be two 
55.000 BPD atmospheric distillation 
units complete with stabilizers, so 
lutizers, and caustic washers-—- plus a 
24.000 BPD The cata 
Ivtie cracking plant will be of the new 
Kellogg Orthoflow Fluid design, similar 
to units in the U.S. and Canada which 
are matching the performance records 
of conve ntional sicle by side crackers 


vacuum unit 


Plant Includes Hydrofiner 
Hvydrofining will be used for desulfur 
Hydrogen 
for this operation will be obtained from 


iZiny kerosene and Lis oil 


the catalvtie reforming unit also being 
installed 


For further information, technical data, etc., 
on any refining process, write 


COMPANY 

225 Broadway, New York 7, N. Y. 
Also Jersey City, 

les Angeles, Tulsa, Houston, Toronto, 
London and Paris 





as be en appointe d Mid W est manager acids eee gases eee hot liquids eee 
Plate and Welding division, General 


American Transportation Corporation. sO LVE YoU m7 SPECIAL 


He will work from an office in Chi 

age K. C. Dil , assistant to 

L. M. Wallace, general traffic manager | PACKING 

at A. P. Green Fire Brick Company, has 

been appointed traffic manager. Wallace PROBLEMS.. WITH JOHN CRANE 


recently retired Rust-Oleum Corpo- 


ration has added two industrial distrib 


utors to its district sales organization 
Griswold-Sohl Automotive Company, 
Columbus, Ohio; and Mill Supplies, Inc., 


Greenville, Miss Eric G. Peterson 


has been appointed executive vice pres 
ident of Peabody Engineering Corpora- \ // 
tion . . . Witco Chemical Company has = 
appointed Charles W. Grubb sales mar 
ager of the New England states wit 
eadquarters in Boston. A salesman in < 
the Boston office for three years, Grubb R I | G Ss 
succeeds Goodwin Bangsburg . . . Cop- 
per Alloy Foundry Company has a 
quired an interest in Vanton Pump Cor- 
poration and will add to its productior 
of stainless steel products a line of plas 
pumps, valves, accessories and 
tings Pyle National Company, Chi 
cago, has acquired all tools, dies, molds, 
machinery and equipment of M. B. Aus- 
tin Company, Northbrook, Ill, neces 
sary to make a complete line of electri 
service entrance hittings 


BS&B Division Gets Tom Casey 
As Tulsa District Sales Manager 


lom Casey has been appointed Tulsa 
district sales manager for the Controls 
and Safety Head division, Black, Sivalls 
& Bryse n Ine In 
the new capacity, he 

ll have supervision 
f sales and service 
activities tor the di 
vision in the Tulsa 
sales district 


For the past seven 


vears he has been 
wath BS&B as | CORROSION-FREE PACKING SERVICE 
pany’s Tulsa plant a 
The BS&B Control . : _ 
includes aut Casey You can effectively handle any corrosive liquid or gas by re- 
ontrols tor ss packing your valves and pumps with “John Crane’ Chemlon 

gas and Cli yrocesses 
“C-V”’ Rings. Molded from the remarkable material, Teflon, 
Canadian Consulting Company “John Crane’’ Chemlon ‘““C-V”’ Rings are impervious to almost 
Purchased by Fluor of Canada every known chemical substance. They withstand extreme 


Fluor Corporation of Canada, Ltd temperatures from —94° to +482°F—have extremely low fric- 


‘ 


interest in H. G. Acres 


nsulting engineers 


tion coefficient. ‘‘Breakout”’ friction is only slightly higher than 
that of running friction. Special cross sectional design affords 


positive sealing at practically finger-tight gland pressure. 


, managemes A es To bring you all the important advantages of Teflon for 
or the ( . . * 
S. W. Ar your particular sealing problem or application, ‘John Crane 


and A. WW has developed a complete line of Chemlon “‘C-V’ 


have beer 


Rings and male and female adapters. If you have 
special requirements, additional sizes can be 
New Tracerlab Building Will molded to fit your stuffing box dimensions. 

House Firm’s Western Division 


tion at Richmond, Ca 


“John Crane's” illustrated booklet “The Best in Teflon” contains extensive 
information on a wide variety of Chemlon Products. Send for your free 
copy. Crane Packing Co., 1820 Cuyler Ave., Chicago 13, ill 


* DuPont's trademark for tetrafuoroethylene resin 


CRANE PACKING COMPANY 


lishing Company 








~ 


CAMMOL LEAK LIVE SECM | sess: succesis ovens os Hos 
Of Roots-Connersville Blower 
Even though re-evaporation com-  oline from scrubber head of booster resser industries It Ber er 
pletely dries up its body, a Nicholson and gas lift compressors; gasoline, ced the appomtment of Ralpl 
weight-operated trap will not leak oi! or moisture from gas well sepa- ewquls » Pe 
live steam. Widely used for steam =rators, accumulators, after-absorb- 
purifiers, super-heated steam lines, ers, etc.; packaged natural gasoline 
headers, separators, heaters, etc. plants; gas lines. 
4 TYPES—press. to 200, 500, 650, 
DRAIN WATER, GASOLINE, OIL 1500 Ibs.; for every large capacity, 


Nicholson W. O. traps also have heavy-duty use. y. 


many applications in natural gas in- 
dustry: drain gas- 
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Foy Elected Vice President of 
MODEL WO Republic; Hamaker Appointed 
MODEL C 207 Oregon St., Wilkes-Barre, Pa. lection of Norman W. |] 


ident in charewe ft sales and apy 


N H a S A ot | = H umaker is genet il 1 
y N : JP sales have been am inced 
J ftepubli et Corporation 











appoimted Chicag 
TRAPS - VALVES - FLOATS trict sales manager in 1990, 
Schlendort | vil t 
vice presidency 
Re public ma ¢ sulting capacit 
tile Qian sales problems. Foy w promotes 
W. s. veneral manager of sales in 1937 
Hamaker became associated with Re 
| public in 1930, when he was advertising 
iM aig y Va ves manager of steel companies which be 
came a part of Republic. He had re 
ceived several appomtments le ome 


for Any Operating Condition recent in 1942 
. bs ° general manawet 
to 300 p.s.i. and 2000° F. sane Tagger Ae th 
Combustion Control Names Blaine 
. > And Erickson Office Managers 
Minimum ; i by ue A Appointment of Kenneth R. Blaine 


as Atlanta, Ga., area office manager and 


Pressure Drop ££ “SO Adolph J 


* } ’ % area office manager has been announced 


.rickson as the Dallas, Texas, 


d by Combustion Control Corporation of 
Automatic or —: > Boston 
\ Blaine was formerly with Dodge En 
Manual Control gineering Company and Gibson Engi 
neering Company of Washington, D. ¢ 
° x He first joined Combustion Control in 


1952 and was assigned as sales engineer 
of any metal ¥ to the Washington office 


or rubber-line Erickson was formerly manager o 
d San Francisco area office, where h 
in sizes to 120’ . pervised sales and also the educatio 
" service personnel in the service and 

stallation ot Fireve controls 


Daniel Moves Henry to Odessa, 
Announces Three Other Changes 
R. Henry has been named 
{ West Texas at 


BUTTERFLY VALVES @ SLIDE VALVES @. AUTOMATIC VALVES - Ee will 


2503 ELIOT STREET ¢ FAIRFIELD, CONN. ee oan enennee Oe Sn CCR 


at Odessa 
Soles Representatives in Principal Cities 





? gi 


Freudenthal 


Watson 


( Dan 
ll) Watson, forn 
W-K-M Company 

rial Valve divisior 

irks. joined tl 


t Od 


essa 


anges at 


a 
Merton reudet 
neering department il 
years, has been placed 1 
ompany s new Dall 
was transferred from Ft 
J R Wilson, for the past five 
technical assistant in the Pipe Line divi 
sion of Southern Counties Gas Company 
of California, has been added t thie 
, 


ompat *s sales staff at Los Ar yeles 


as Sales office 
Wort! 


years 


Carpluk Follows Jamison on Staff 
Of General Electric Department 
Alfred E. Carpluk has joined the 
staff of the Trumbull Electri 
department nera ctric Compa 
He will | 
Trumbull’s Boston of 
ice. He will handle 


job estimating 


sales 


enginecring 


, 
ve located 


layout and wil 
aS engzinecring 
sales liaisor 
Trun bull malt 
in Plainvill 
Car] 1 
places J. J 


tly 


lan sot 
rece! calle ! 
' ty itl 
ined G-] 
re his 
gnment 
, Carpluk 
Saics engi 
Small and Mediun ot 


f G-k at Lyr Mass 


25-Year Service Behind Retiring 
Diamond Alkali Vice President 


INSULATE 
YOUR 
CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


WALLACE & 


COMPANY, 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out periods. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


NO WATER 
SLME-FReg 


regard] 
CSS oO 
"tage G Morin, the 
Clips reduce sli 
pr 0c ess 8 
Water. 


ation 
Ime ir 

l 
ore OOling 


TIERNAN 


INC. 





as manager of Diamond's 
ffice in H iston He 
sales in 1948 and 
1947. He 
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president 
a director in has 
director and 1 
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Elliott Promotes Hiller to 
Washington District Manager 
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General Controls to Build Plant at Burbank, California— 


Most Important 
Research Tool 
Since the 
Microscope 


« 
Comprehensive Survey f 


° 
Available Free 

. 
Tracerlab recently compiled and published a 16-page brochure which surveys 
most of the known applications of radioactivity in the petroleum industry. 
Presented in clear, down-to-earth, non-technical language are the facts about 
isotope use in your industry that you should know. Also included is a valuable 
three-page bibliography. 

This comprehensive booklet was prepared to provide a stimulus to the 
present users of isotopes to develop new applications, and to acquaint non-users 
with what has been happening in this highly important new field. Radioisotopes 
and their unique properties, acknowledged to be the most important new 
research tool since the discovery of the microscope, should be known to all 
research and operating people. 

Secondly, “Radioactivity and the Petroleum Industry” is intended to 
acquaint you with Tracerlab. We pioneered in the field of commercial radio- 
activity and are now the largest firm in the field. We produce the most complete 
line of nuclear instruments; sell the largest number of “tagged’ compounds; 
provide the most comprehensive consulting service. 

Write on your business letterhead —we'll be glad to send a copy of 
RADIOACTIVITY and the PETROLEUM INDUSTRY. 


WASHINGTON @ NEW YORK @ HOUSTON © ATLANTA 





Taceria 


130 HIGH ST. BOSTON 
3 SAN PABLO AVE. BERKELEY 


LOS ANGELES @ PARIS @ CHICAGO @ CLEVELAND 


Marking its third exponsion in the past year, 
General Controls Company will construct the 
plant shown in the above sketch at Burbank, 
Calif. The new 120,000-square-foot manufactur 
ing plant is intended to give the company ad 
ditional production capacity for appliance con 
trols and to free areas in its Glendale, Calif., 
plant for increased production of other auto 
matic controls which are widely used for 
domestic and commercial applications. The new 
plant, being designed and constructed by The 
Austin Company, is scheduled for completion 
late this summer 


Laurence Johnston Appointed 
Vice President of Brown Fintube 
Fintube 
announced the 
John 


presi 


Company, Elyria 
appomntment 


Brown 
Ohto, 
of Laurence ¢ 
vice 

will con 


has 


ston as 
dent He 
tinue to manage 
of heat ex 
and al 
wn Fin 
transtet 


sales 
changers 
other Bre 
tube 
equipment tm 
Fastern territory 

Johnston j 
Fintulbs 


aster 


heat 
the 


Brown 
1949 as 
trict sales manager 
He had 
served with Process 
Engineering, Inc., 
and Patterson-Kelly Company. He 
continue to make his headquarters at 


New York 


previously 
Johnston 


will 


the « mpany s ottices 


Glass-Lined Smoke Stack Built 
By A. O. Smith at Milwaukee 


Ihe A. QO. Smith 
created and erected the first gvlass-lined 
smoke stack in industrial history, the 
company has announced. The three-tor 
$4 feet in length and 6 feet m 
isted alott to torm the 
section of an 8&5 foot powerhous« 

the firm's Milwaukee plant 
- j h enenall 


techniques developed 


Corporation has 


section, 
diameter, 
top 
stack at 
Employing 


Was he 


its own ceramics laborat \ 
Smith coated the stack sect 
and it with tw glass | 
1000 inch thick 


mes 


approximate | 


Killfoile Named District Manager 
Of OTM Corporation in New York 
OTM Corporation, H 

nted Dann | Killfoi 


inane 


| 
r 





Well along at the job site... 
Regenerator at left is complete except for 
hooking up lines. Unit on the right is in process 
of being tubed. In each unit, tube surface is 
made up of 5,050 1%" diameter tubes, 
28’ long. 


Something New on the Power Horizon 


This huge regenerator is heading for Each regenerator consists of 46,300 in the field after the units were 
service in a natural gas pipeline sq. ft. of tube surface, heating 338,000 erected in their vertical position. The 
station in Texas lb./hr. of air to 831° F, using exhaust fact that this was carried out without 

gas from the turbine entering at a hitch provides another example of 


This unit and nine more like it were a 
920° F. A stainless steel expansion where Lummus accuracy paid off 
designed and fabricated by Lummus 

. joint was installed in the top por 

for General Electric Company to It is the new, unusual, tough jobs 

. : tion of the shell to compensate for i 

serve ten 5,000 hp gas turbines. In like these that confirm Lummus 
thermal expansion between the shell 

this system, the regenerators increase , reputation as engineering pacesetters 

- and tubes 
the turbine efficiency cycle by inter We urge you to rely on Lummus 


change of heat from the exhaust Due to the size of these units, it was when your next heat transfer job 


gases to the turbine compressor air necessary to insert 95% of the tubes comes up! 


THE LUMM™MUS COMPANY 
HEAT EXCHANGER DIVISION «© 385 MADISON AVENUE, NEW YORK 17, N.Y. 


Albany * Atlanta * Boston * Chicago * Cincinnati * Dallas * Denver * Detroit « East Chicago * Houston 

* Kalamozoo * Konsas City * Minneapolis * Nashville * Newton (la.) « Omaha « Pittsburgh * Rochester « 

San Francisco * Toledo * Tucson * Tulsa * Wayne (Phila.) * Antwerp * Athens © Buenos Aires * Caracas « 
Frankfurt * Lima * London * Mexico City * Paris * Rome * San Juan © Toronto 

Jensers ¢ Evaporators « Extraction Bleeder Heaters ¢ Steam jet Air Ejectors © Steam Jet Refrigeration 


HEAT EXCHANGER DIVISION aon Jenser © Heat Exchanger t Proce nd industrial Use e¢ Process ( fensers © Pipe Line Coolers 
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Markley and Deal Top Promotions 
Made by Timken Roller Bearing 


wr prendllsenmedy ¥ Markley 


tant treas 
vht abou ‘ 
Ril f rkl ned tl ompany in 1938 


He was named 


Preston Station, near Waynesburg, Pa., one of the compressor 
plants of the New York State Natural Gos Corporation. 


THE PICTURESQUE AND EFFICIENT 
PRESTON COMPRESSOR STATION OF 


New York State Natural Gas 


Kes FLORITE 


A showplace for sightly layout and natural beauty of surroundings, 
the Preston compressor plant of New York State Natural Gas Cor- 
poration is also a model of advanced methods and efficiency. It is one 
of several stations operating at very high pressures in the great hookup 
that delivers Texas gas to cities in the Rochester-Syracuse region of 
western New York, and has an uncommon record of freedom from 
accidents or delays. Gas is dehydrated by two contact towers employed 
alternately in a 24-hour cycle, one being regenerated while the other 
is in use. The drying agent is Florite, and the volume of gas processed 
daily is 160 million cubic feet. 

Florite will selectively adsorb 4 to 20% its weight of water—is 
regenerated by heating to 350° F. Write for literature. 





FLORIDIN COMPANY eeseat 


Department E. 220 LIBERTY STREET WARREN, PA. 


Chiksan Field Engineer to Work 
With Esso Standard in Guatemala 


Chiksan A pen oe has sent Robert | 
ones, f ngineer, from the Brea, 
l San Jose, Guatemala, to 
Standard Oil Ce 
it lersea unl ading lines 
discharge butane, propane, and 
petroleum products from tankers t 
bulk station on shore 
Jones will render assistance and ad 
vice on the use of Chiksan ball-bearing 


swivel jomnts on these submerged lines 


Cooling Tower Institute Elects 
Leon T. Mart 1953 President 

Leot | Mart president ot The Mar 
ley Company Kansas City, Mo was 
recently elected president t the Cooling 
Tower Institute. Other 
ifficers elect 
1953 terms were Neal 
B. LauBach, Hudson 
Engineering Corpora 
tion, Houston, vice 
p re side _ | E- Paul R 
Hoffman, Lilie-Hoff 
mann Cooling Towers 
St 


ti 

trasurer! 

omices ¢ 
—_ 
Pal 


ontinue 


COMPANY CHANGES 
John T. Walmsley, who has beer 


lectrochemical Company 
sales office since June, 
has been promoted to the com 
Chicago and Midwest area as a 
salesman Wheelco Instruments divi- 
sion, Barber-Colman Company, has 
added the tollowime tactory trained et 
xineers t its sales and service orga! i 
tion: Robert Unger, service enginee: 
Chicas Harold L. Dirkers, sales engi 
neer, and Leonard V. Bloom, servic: 
engineer Detre it; William E. King, 
service ¢ eT New York Lawrence 
S. +e Ae ag service engineer, and Rob- 
ert Hemman, sales engineer, Bostor 
Scott R. Babcock, service enwineer, al 
Clyde Person, service engineer, Rock 
ford, Il Shand & — has moved 
from its former New York headquarte 
at 295 Madison Street to enlarged quar 
ters at 342 Madison Street Cleaver- 
Brooks Company, Milwaukee, has ay 
pointed Hi-Way Equipment Company, 
Inc., Houston, as a distribut te tl 
Road Machinery divis I I It t 
this division melude 
Inle equipment desig 
phalt plants, heating 
bituminous materials, il lriving an 
extracting, curing of net lock ar 
all_ concrete cast pt luct H. H. 
Gorrie, assistant chief engineer of Bailey 
Meter Company. is | ppointe 
et eT nee thie mipat He 
with Ba t ] j 
Frank Row, formerly LPG sales 
for A. > Smith Corporation's 
Worl | J. P. Parker, 
’ ‘ e > , é ‘ ‘ , , 








Liquefied Gas Products division. Row 
has been named Southern Regional man 
ager with headquarters at Houston, and 
Parker has been appointed manager of 
the Northern Region at Chicago 

S. R. Zimmerman, Jr., has been elected 
1 director of Raybestos-Manhattan, Inc. 
He was appointed assistant general man 

ager of the United States Asbestos divi 

sion in January of this year Rust- 
Oleum Corporation has add wo new 
ndustrial distributors to its nation-wide 
listributor sales organization. They are 

Seaboard Mill Supply Company, New 
Brunswick, N , and E. Blankenship 
and Company, Inc., Marion, II! E. 
H. McGrew, formerly of Universal Oil 
Products Company, has been named 
technical director of the Catalvst divi 

sion of National Aluminate Corporation. 
He will be located at the Nalcat Chicago 
plant as assistant to Dr 1) ¢,. Braitl 


Vaite assistant vice president of Nalco 


Cooper-Bessemer Opens Warehouse 
At Edmonton Under Van Fossen 


\ new branch Tice ind parts ware 


mer of Canada Limited in Edmontor 


Canada, under the di 


of Edward D write for information 


wor ban boon opened by Conpar-Weon e.your Murray Representative or 





IRON WORKS CO. 
MURRA Burlington, lowa 


aces of VanFossen Make those OPEN SPACES 


S 
ration and compressor oper: 
( : 














1) ' 


“pe Nate cogging SAFE and USABLE 


(ooper-Bessemer’s warehouse at Great 
| alls, Mont since 1949 heads thre service ‘ i. ‘s > 

taft at the Kdmonton warehouse. Assist with this unique, one-piece 
ng him is William Munro, warehouse 


who was formerly with the Pritish OPEN STEEL 
FLOORING 





ALCOA Liquidates Subsidiary 
And Adds to Advertising Staff 


Liquidation f a subsidiary and an 


addition to its general ee statt SILENT! STRONG! SECURE! 


ive been announced Aluminum 








mipany of America 
CO Mining Compan he , , , ‘ . . , 
ie dl oe wf ——— be Uncovered pits, light wells, and air. Furnished in any 
,n y OV ic?é > s1dla vy, nas ect > ° . 
iquidated to simplify the parent com cellar stairways, etc. quickly shape, cut to fit. Just send 
rate structure. The sub become safe and usable areas dimensional sketch of area to 
rations will be transferred when floored with Blaw-Knox _ be covered and we will forward 
- 7 aes Electroforged Steel Grating. price by return mail. 
Made in one piece . . . no nuts BLAW-KNOX COMPANY 
or bolts to ri » or lose. Pro- . 
4, Its : e oo 7 ' Grating Department 
vides sate footing even when 
7 : ' | 
wet or greasy and lasts indefi- BLAW-KNOX EQUIPMENT DIVISION 
nitely. Admits maximum light ead yy ~ 
YY. 2 Ss é Pp 
\ Pittsburgh 22, * a 
ae GO 
eLect 


Feubere Establishes Affiliate | 
comeeromima BLAW-KNOX GRATING 


by The ! ( any 


Mass ' = Ment 





City, the new firm has been imecory 
rated for the future manufacture ane 
assembly of instruments ind instrument 
supplies 
The new concern has obtained tac 
tory facilities adjacent to Schultz y Cia 
bi ro'’s sales representative in Mex 
the third to jom the list of 


international affiliates 


Elliott Announces Office Change, 
Appoints Carlson and Mateffy 
The following changes have been a! 
need by Elhott Company 
ict office in Tulsa has beer 
616 McBirne Building te 
Building 
on vho jomed the com 
assigned to M nneap lis 
has been app mted man 
Minneapolis district office 
Mateff has been appointes 
nager at Duluth, Mint 


Pastre retired vice pres 


company, died recently at 
80. He was associated wit! 
tt even betore the latter 


company m 1901. He was 


t salesmat 


Kellogg Company Issues Number One 
Of New Bi-Monthly Employe Magazine 


The first issue of a bi-monthly mag 


a employes has beer publishes 


by The M. W. Kellogg Company. En- Macco Completes Remodeling and Enlargement— 


titled Kellogg World thre twe col t 
publication will be mailed to the homes Macco Corporation has completed remodeling and enlarging its main offices at 14409 Paramount 
Boulevord, Paramount, Calif., executive headquarters for the company’s Construction, Refinery, Rig 


of employes. It features articles about 
the company’s operations and the activ 
ities of employes. Editor is Virginia 
Campbell, for four years assistant edi 
tor for a magazine published by Amer 


Building, Pipeline, Drilling Fluid and Lumber divisions. 

The building was extended 35 feet to provide larger engineering quarters. The entire 260 foot 
front of the one-story structure was remodeled. The foyer was enlarged and redecorated and ten 
new offices were added to increase the total office floor space to more than 17,000 square feet, 


ican \ se Corporation according to company officials 





An Interesting VIKING Unit 


Viking Pumps ore leaders in service to the Oil! Industry 

. tops in performance and dependability. 

Shown here is a versatile unit of the heavy-duty style 
designed to handle thin or viscous liquids. Capacity ranges 
from 10 GPM to 1050 GPM with pressure to 200 ibs. This 
unit shows totally enclosed vari-drive with a wide speed 
range. 


OU TH: 
ENGINE & PUMP 


MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 


Houston — Dallas — Kilgore — San Antonio — Edinburg — Corpus 
Christi, Texas. Houma and New Orleans, Louisiana 











Small Enough for Personal Service 
LARGE ENOUGH TO DO IT RIGHT! 


We don’t have the largest steel fabricating plant in the 
world but some of the largest Petro-Chemical instal 
lations have used Steel by Dollinger. Why? For many 
reasons Prompt Service, Experience, Dependable 
Delivery and a Competitive Price 


It takes more than machines to produce steel for the 
Vetro-Chemical Industry. It takes years of experience 
The John Dollinger, Jr., Corporation has that ex 
perience. That's why more and more firms are calling 
upon Dollinger to help them meet their fabricated steel 


requirements 


FOR OVER 5O YEARS, LEADERS IN THE PETRO-CHEMICAL 
INDUSTRY HAVE LOOKED TO 

JOHN DOLLINGER, JR., INC 

FOR QUALITY STEEL FABRICATION AND DEPENDABLE 
DELIVERY. 


For inquiries regarding tabricated 
structural steel and plote steel, 
write to 

John Dollinger, Jr., Inc., 


Beaumont, Texas. 





Blackmer Names Thornburg Head of 
South Central Division Sales 
Thornburg | 
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Dallas. 
Fluor Names New Vice President 
To Head Mid-Continent Sales Area 


App I. W. Elizardi, 
pr r Mid-Con 
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Arizona Chemical Names Spruance 
Technical Sales Representative 
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Ampco Metals Appoints Koerper 
Works Manager at Milwaukee 
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Kold-Hold Changes Name 
Kold-Hold Manuf 
al Micl has cl 
to Tr 


acturing © ompany 
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DOCTOR 


NAGLE 
designs and builds 
centrifugal pumps 

for abusive applications -- - 
abrasive or corrosive. 


The complete line of Nagle vertical and horizontal shaft pumps is engi- 
neered to solve tough pumping problems—which Nagle Pumps have done 
in every industry confronted with such problems. Send for catalog. 


CHEMIST 


~ NAGLE PUMPS, INC, 


1251 Center Ave., Chicago Heights, III. 


APPLICATIONS 


ABRASIVE AND CORROSIVE 


COMPLETE Jacketed 
Pipe and Fluidometer 
Systems 


FOR 





for all liquid- 
handling problems 


@ In any processing operation where the main- 
tenance 4s uniform temperature in the process 
pipes is necessary, a Hetherington & Berner 
jacketed system will assure dependable, eco- 
nomical production. This is equally true regard- 
less of whether the material being handled re- 
quires a hot or cold temperature, what heating 
or cooling medium is used, or whether the ma- 
terial is corrosive or non-corrosive. Write for 

Bulletin J-50. If you have a liquid batching problem, 
involving either light or heavy liquids, jacketed or un- 
jacketed construction, investigate he Vluidometer System. 
This system gives accurate, dependable and completely 
automatic batching and is adaptable to practically any 
liquid measuring problem, whether it involves gallons, 
barrels or tank cars. Write for Bulletin FI-49. 


HETHERINGTON & BERNER INC. 
"Aecrena® ee 717 KENTUCKY AVE. INDIANAPOLIS 7, IND. 


For your local H & 86 Distributor see Refinery Catalog Page 587 
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Send for descriptive 
bulletin CT-102 
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We have built hundreds of these provers 
50 gallons to 50 barrels 
@ REAL PRECISION INSTRUMENT that is 


This experience 


calibrating and guaranteeing a calibrating tank 


CALIBRATING 


TANKS 


for 
REFINERIES 
TERMINALS 
PIPE LINES 
TANK TRUCKS 
LOADING RACKS 
PUBLIC SEALERS 


all capacities from 


enables us to deliver 


Guaranteed Building 


is specialized, pains 


taking work and is definitely “out” of the price-per-pound category 


These tanks are designed to conform to the 


API tentative code 


1101, but may be furnished with such modifications as you, the 


customer, may require 


WARNER L. LEWIS COMPANY 


BOX 3096 e TULSA, OKLAHOMA 


Faithful Performance on Important Jobs 


— such as woter supply, brine circulation, 


booster service, 


white weter and overflow, hot well, mokeup woter, efc., etc. 


Capacities 
to 
1,200 G.P.M. 


PUMPS 
Ge 
réunorwa 


Particularly suited to 
clear water and low 
viscosity liquids 
not containing 
solids 
Write for 
BULLETIN 
106 


APCcO 
TURBINE- 
TYPE PUMPS 


ere unbeatable 
on low capaci- 
ty, high heed 
duties 


Capacities 
to 150 G.P.M. 
Heads 
to 500 Ft. 


Heads 
to 


Every 


TYPE-AD Aurora Horizontally Split 
Case, Back-to-Back Impellers, Purpose 
Two Stage Centrifugal Pump. 


- 


~* 


AURORA 
CENTRIFUGAL 
PUMPS 


ere available in 
many types and sizes 
—all noted for their 
streamline coordi- 
nation between im- 
pellers and shells 


CONDENSED CATALOG "mM" 


DISTRIBUTORS IN PRINCIPAL CITIES 


PUMP COMPANY 


Subsidiary of The New York Air Brake Company 
84 Loucks Street, Avrora, Illinois 





old name 
division of 


Bristol Transfers Sam Gewin to 
St. Louis as District Manager 


Sam | Gewin has been appointed 
listrict manager of tl St. Louis office 
of The Bristol Com 
pany, Waterbury 
Conn His new head 
quarters will be in 
the company’s St 
Louis office 

After graduating 
from the University 
of Alabama with a 
degree in chemistry 
metallurgy and ce 
ramics, Gewin was 
associated with [ 
S. Industrial Chem 
ical Company ft 
three years prior t 
joining Bristol. He 
jomed the Bristol organization in 


Gewin 


as a sales engineer. For the last 
years he has been resident sales 
neer in the Buffalo area 


Williams to Head Industry Group 
Formed in Owens-Corning Division 
Organization of a new industry 
to sell the complete line of Kayk 

Fiberglas insulations 
has been announced 
by the General Prod 
ucts division t 

(Owens ( rn 
Fibergla 
He adit 
up will 
. Wilhams 
had more 
Vvea;rs experience in 
industrial insula 


an 


Clark Equipment Names Christy 

New Dealer for Omaha Territory 
Che Christy Equipme: mpany 

been appointed ; 

lk quipment ( 


New Odessa Plant Established 
By Graver Tank & + tr Mg 
! lanl ll Mar t 





ot (hieeen GEE penenle steven af SPECIAL 
[oeptaeaeas JERGUSON 
| WELDING PAD GAGES 


are integral part 
of this tank 


MacNamara Becomes Manager of 
Beckman Instrument Field Sales 
| ei kn iti 


Vasadena 


HOT FORGED from solid, 
rectangular steel bars, de- 
signed and produced for 
dependable, long-life service 
under the severest piping 
conditions! 


A TYPE FOR EVERY USE! 
FOR ALL PRESSURES ! 
FOR ALL TEMPERATURES ! 


a 





Standard & Double) 
Extra Heavy 


UNIONS 


Available with 
screwed or socket 
weld ends. 3000- 
Ib. sizes | a to 3”; 
6000-Ib. sizes Ye” 








to 2”. 


M i N inl 


pany tio 
| i \ s nat 

stall Initiall 
Tse 


»0 


In 19460 MacNamar 


i 


Ewalt Gets New Hooker Position 
Wolford valt | heer 


M. | i t 





4 oRiFicE 
UNIONS 


With screwed or 
socket weld ends. 
4000-Ib. and 6000- 


” Ib. service. 


(MALE & FEMALE 
UNIONS 


With steel-to-steel, 
bronze to-steel, stain- 
less steel to-steel or 
orifice seats. 3000-Ib 


. only. 











a 








Standard & Double\ 
Extra Heavy 
LUG NUT 
UNIONS 


Hammer-type for 
quick opening and 











quick closing. 





write for your free copy of 
CATALOG 11 


for complete information 


CATAWISSA VALVE AND 


FITTINGS COMPANY 
60 Mill St. - CATAWISSA, PA. 





Kea dy . _ 


NEW OIL INDUSTRY 


BOOK CATALOG 


Now in preparation. Gulf 
Publishing Company's new free 
hook catalog will be ready soon 
It will list the numerous books 
on all phases of the oil industry 
for sale through Gulf Publish 
ing Company 

This new catalog can help you 
build up a well-rounded library 
of technical and practical job 
help data. 

SEND FOR YOUR FREE COPY 
Mail Coupon Below 
GULF PUBLISHING COMPANY: Send without 


charge your book catalog to 


NAME 
ADDRESS 


CITY 


Mail this coupon to 


GULF PUBLISHING COMPANY 
BOOK DEPT 
P.O. Box 2608 Houston |, Texas 


es © 


Welding Pad Gages 
staggered on tank 
for continuous visi- 
bility, 


ERE is a special line of gages 

that weld right to the liquid 
containing structure, thus becoming 
an integral part of it. It solves prob 
lems where it is impractical for you 
to use a conventional type gage be- 
cause ot solids in suspension ina 


liquid, ete, 


These Special Gages follow Jer- 
guson Standard Gages in general 
design and materials, except for the 
method of attaching. The chamber 
of the gage consists of a bar steel 
pad which is welded to the vessel. 


Welding Pad Gages are made in 
both Reflex and Transparent types 

. in all sizes of Jerguson Stand- 
ard Gages. Pressure ratings are 
available to your specific require- 
ments. Welding pad may be of any 
metal desired to withstand corrosive 
or other conditions. 


Write for Data Unit on Welding 
Pad Gages for complete details, 
Whatever your gage problems, 
let Jerguson engineers assist you. 








Gages and Valores for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Fellsway, Somerville 45, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng 
Pétrole Service, Paris, France 











Ewalt has been im 
corresp« ndence in 
rvice divisi ot the 
He nas been em 
since 194] 


Starting 


rat 


Chicago District Sales Manager 
Appointed by hay BS&B Divisions 
(nilheld Sales sion and Satety 
ead, and Vent ye ME me 
| ick Sivalls 
n, In have 
ed the ap 
nt of Dich 
s Chi iwo dis 
sales thanager 


roth sales divi 


(wik has been with 
BS&B for the past 
five \ rs as 


man and as a city 


a sales 


ales manager. In his 

new capacity he will 

have supervision ol 

service af Cwik 
tivities of the Oulhield 

| division and the Controls, Safety Head 
and Venting Equipment division in the 

sales district 


Salts and 


C hicags 


| Nordberg Manufacturing Names 
New Distributor in Southwest 


Appointment of Southern Engine & 
Pump Ce as distributor for Nord 
| berg 4FS Diesel engines in 117 Texas 
URTIN & co counties and Southern Louisiana has 
*| been announced by Nordberg Manu 
LABORATORY APPARATUS RCHEMICAIS =| ompany 
weves oe - BEV eaccans ordberg 4FS Diesel engines will be 
sold and serviced through Southern En 
gine & Pump Company branches lo 
cated at Dallas, Edinburg, Kilgore, and 
Antonio, Texa and in Houma, 
also through offices at Lafavette 


Orleans, | 


mpany 


soursrc 
treoat 


facturing ( 


oursmna 


Sealol and Flexibox Complete 
Mutual Licensing Agreement 


Under 
completed betweer 


a mutual licensing agreement 
Sealol Corporation, 
Providence, R. 1L., and Flexibox, Ltd., 
of Manchester England. Sealol is te 
the American and Canadiat 
ghts to t Flexib 
vill have the same priviles 
Sealol seal for western | 


l and ustral 
! a strali 


Rockwell Manufacturing Shifts 
UNIFORM, CLEAN, Instrument Production to Tulsa 


ACCURATELY THREADED. Rockwe Mi inutactu ring ( tmipat y's 
SETS TE HMNET | i ieee tive division has announced 


luction f1 


SPECIFICATIONS sel stn >» Giate Wemsk Get 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quality, price and delivery. Try VICTOR 

next time you need any fastening i. 


Write for the new, easy to use >) 
VICTOR catalog. | . Nf 


Hamer Licenses British Company 
i Hindle & Sons, Limited, Le 


VICTOR PRODUCTS CORP Src 


635 W BELMONT AVE + CHICAGO 18 








ER? SERVING 
INDUSTRY 


aun FOR 41 YEARS 


* Steam Atomizing Oil Burners 
Mechanical Atomizing Oi! Burners 
Low Air Pressure Ol! Burners 
Rotary Oil Burners 

industria! Gas Burners 

Combination Gas and Oi! Burners 
Tandem Biock Combustion Units 
Fuel Oil Pump Sets 

Refractory Burner and Muffle Blocks 
Valves, Strainers, Furnace Windows 


Detailed information gladly sent you upon re- 


quest. 
Kame. 


Established 1912 =~ !neorporated 1917 


RES 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1254 East Sedgley Ave. Philadelphia 34, Pa. 


Southwestern Division: 2512 So. Bivrd., Houston 6, Tex 











VL-5 


VALVE LUBRICANT 


WITH MOLY- DISULPHIDE 


High temperature, non-melting 
silica base valve lubricant with 
low friction moly-disulphide 
Use Jet-Luse VL 
that are hard to turn. Resistant 
hydre rbor water, acid 
wath: ta ind alkalies. Batch cor 


trolled. F ulls guaranteed 


5 on valves 


Order through your supply store 
or send for complete details 





7362 W. BEVERLY BLVD.,LOS ANGELES 36 


Petroleum Refine 











Hamer 
other 


line blind valves in England and 

sterling areas Under the agree 
ment, Hamer Oil Tool will supply 
Joshua Hindle & Sons with working 
drawings of the blind valves 











line 


Marley Relocates Houston Office 
space to its ex 
Marley 
office 
plant to a office at 
merce Bunlding in downtown 
Rov W Maze, who joined 
in 1946 as advertising 
} " 


as cen appomted 


necessa’ry 
Houston plant The 
moved its 


ive 


has sales 





separate 


RATES: Regular Classified (undispiayed) set in this size type; 10 cents per word. Minimum 
charge, $3. Blind box address in our care counts six words. Replies forwarded without charge 
Display ads. set in suitably larger type with ruled border, $10 per column inch 

All classified ads payable in advance. Ten percent discount for two or more insertions of same 
copy in consecutive issues. COPY DEADLINE: 25th of month preceding date of issue; Send 
copy and remittance to: Classified Ad Department, Petroleum Refiner, P. O. Box 2608, Houston, 
Texas 


* ” 7 * ® * * * . * 7 ” * +. i. . 


manage, 


manage 


Inco Publications Head Dies 

-dward ¢ 
cial Publications 
national Nickel 


editor of Inco magazine, 


yp 
Inter 
and 


Badeau, in charge of 
section of The 

Company, Inc., 
died recently 





from a heart attack. He was 58 





it’s a 
cinch to 
Remove 
and 

Prevent 
BOILER SCALE 


Use Ounces 
Only Once A 
Week of 


Pure Colloidal Concentrate 


One can you can hold in your hand (all 
active ingredients) safeguards 1-250hp 
rated Boiler for 1 month 


GUARANTEED ABSOLUTELY HARMLESS 
To Personnel and Equipment 
USE OUNCES ONLY 

ONCE A WEEK 


for economical power plant 
Efficiency and Maintenance 


Stocked by Leading Supply Houses 





PE get 
Fe 


HELP WANTED 


MANAGER 
Engineering Research 


ompany's entralizes« 
Department 
all phases ring 
ery department in the com 

1a an unusual opportunity for 
man to manage the Engineering Researct 
Division. We are looking for a graduate 
engineer with an impressive record of 
accomplishment in engineering methods 
standards, and testing. Must be thoroughly 
familiar electrical mechanical and 
metallurge il of process equipment 
and construction materials For further 
details * ‘ a brief statement of your 
training experience in atrict conn 


dence te M 


The Atlantic Refining Co. 
©. BOX 7258 
PHILA 1 


petroleum 
Construction 


of engines 


with 
aspects 


(iverley 





Chief Development Engineer 


responsibility for extensive 
program covering oil 
gas proc essing equipment 
rently involving twelve engineers 
Proven ability to supervise technical 
employees and programs of a high 
order essential. Long range, well pay- 
with nationally known, 
sized corporation. South- 
west location. Box 161-R, c/o Petro 
leum Refiner, Houston, Texas 


Assure 
development 


and cur- 


ing position 
medium 











Since 1915 


CONCRETE 


SAND AND CEMENT 
Placed by Air 


@ Linings 
38 YEARS OF @ Encasing 
SERVICE TO @ Fire Prooting 
AMERICAN @ insulating 
COVERNMENT @ Repairing 
and @ New Construction 
INDUSTRY @ Renovating 
@ Redevelopment 
Send for specifications and bulletins— 
no obligation. 
See our catalog in Sweets 


GUNITE CONCRETE & CONST. CO. 
ENGINEERS — CONTRACTORS 
1301 WOODSWETHER RO., KANSAS CITY, MO 
CHICAGO — ST. LOUIS — MINNEAPOLIS 
DENVER — HOUSTON - NEW ORLEANS 








ESTIMATORS 


Young engineers capable of mechanical 
estimating for construction of refiner 
ies, steam power and similar industrial 
Must have held ex 


projects some 


perience 

Considerable weight given to ambition, 
intelligence and interest in estimating 
ind cost analysis. 


BECHTEL CORPORATION 


220 Bush Street 
SAN FRANCISCO, CALIFORNIA 





ENGINEERS 


and 


DESIGNERS 


With experience applicable to O11 


REFINERY Design 
PERMANENT POSITIONS 
TOP HOURLY RATES 

—OVERTIME, 45 HOUR WEEK 
NO AGE LIMITATIONS 


Openings Are Available 


At Our Offices In 


Cleveland, Ohio 
for 
—INSTRU MENT 
SPECIFICATIONS ENGINEERS 
-EQUIPMENT 
SPECIFICATIONS ENGINEERS 
STRUCTURAL DESIGNERS 
—CONCRETE DESIGNERS 
—PIPING DESIGNERS 
ESTIMATORS 
Write, 


perience, 


Arthur G. McKee & Co. 


23C0 Chester Ave. 
Cleveland 1, Ohio 














give complete details of ex 
background, etc., to 








GLASSES & GASKETS 


———— 
eee oa 


ALL SIZES TO FIT YOUR GAGES & VALVES 


ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. J. 














Raybestos-Manhattan Veteran Dies 
umner Simpsor 79, board chairs 
s-Manhattan, In 
lyeport, Contr 
1929 iy 


pany became 


Machine Company Founder Dies 
Ernest W Krause 
board and under t 
chine Pr ducts mpany 


Wheeling recently. Hs 


chairman ot 


Wheeling 


du 


1 


Sonneborn Founder Dies 


ly ‘ nand Sonn 


the 








Advertisers in the July Issue 


They're in The Refinery Catalog 


* The asterisk preceding name of advertiser 
indicates that detailed data on products and 
services of the firm will be found in The 


A 


Nerotin Corp 228 
The Air Preheater Corp 38 
*Airetool Manufacturing Co 183 
Alan Wood Steel Co 75 
Albina Engine & Machine Works 146 
Allied Chemical & Dye Corp 23 
*Allis-Chaimers Manufacturing Co 16-17, 18 
*Aluminum Company of America 146-187 
erican Cyanamid Co ou 

American District Steam Co D 
‘American Locomotive Co 178-179 
*American Recording Chart Co 

American Sand-Kanum Co 
*The Annin Company 

The Arrow-Hart & Hegeman Blectric 

Atlantic HKefining Co 

Attapulgr Minerals & Chemicals Corp 
Aurern ft 


The Babcock A Wileox Co 

*The Babcock & Wilcox Co 
Tubular Products Division 263 
Narco Manufacturing Co 16 
The J. KB. Beaird Co Insert 200-201 
Hethi¢hem Steel Co 825 
WwW. HL a LL. DD. Bets + 4 | 
*Bigelow-Liptak Corp "6 
HBiack, Sivalle & Bryson 169 
Hlaw-Kaox Co 188, 255 
*Hridgeport Brass Co 09 


c 


tulumet & Hecla, Ine rs) 
(atawisen Valve & Pittings Co ae) 
The Cha an Valve Manufacturing Co “04 
hase Ire & Copper Company 199 
hemical Construction 72 
I Cover 
hilders Manufacturing 
ities Service Co 185 
lark Bros. Co 0-61 
lark Equipment Co as 
lnssified Ads at 
leton Lid 248 
olumbia-Geneva Steel Division 
United States Steel Corp 2707 
orning Glase Works 227 
rane ¢ 163 
rane 249 
roll-Reynolds Co 241 
Mw 
iM. Curtin & 60 


lavis Engineering Corp 
The Davison Chemical Corp 
‘Dean Urothers fF m Ine 
*Dean Hill Pump Co 

De Laval Steam Turbine Co 
Dempster Brothers, Inc 
John Dollinger, Jr.. Inc 

* Dresser lust ries, 

Dresser Operations 

bk. F. Drew & Comy 

bh. 1. du Pent de 


Nemours & Co Insert 160-161 


The Fagle-Picher Co 19 
Fastern I stries, tne 4 
*Filiett Company aa, 196 
*Pingineers & Pabricators, tne 9! 
Pthy! Corp Insert (2-33 


1953 Refinery Catalog. 


F 


fisher Governor Company $5 
*Plexitallic Gasket Co ge 
*Pleridin Company 24 
The Flaer Corp. Il Cover 
*Food Machinery & Chemical Corp ‘I 
*Porty-Fight Insulations, Ine ++ 4 
The Foxboro Co 177 


G 


The Globe Co 
Claud 8. Gerdon Co 
(raver Tank & Mfg. Co 

Grinnell ¢ n 

‘The Griscom-Russell Co 

frunite Conerete & Construction Co 


Hammel-Dahl Co 

my, Ine 
Hercules Powder Co 
Hetheringt & Werner, Ine 
Hills-MeCanna Co 
“Hudson Engineering Corp 


Ingersoll-Rand Co 
*Insul-Mastic Corp. of America 
"Internat ic Engineering, Ine 
The International Nickel Co 


p | 
*The C. O. Jelliff Mig. Co 
Jerguson Gage & Valve Co 
Jet-Lube, ne 
Johns-Manville Corp. 
Jones & Laughlin Steel Corporation 
Supply Division 


Keasbey & Mattison Co 168 
The M. W. Kellogg Co 27. Insert 64-65, 

Insert 248-249 
Kemp Manufacturing Co 7 
Company “4 
Hil Cover 


The ¢ uM 
"The Key 
Koch Engineering Co 


Warner Lewis Co 
Lukens Steel Co 
The Lammus Company 


Maintenance Engineering 
*The Marley Co 
*Mason-Neilan Regulator Co 

The Master Electric Co 

Arthur G. MeKee & Co 

Metal Goods Corp 

Metal Textile Corp 

Milton Koy Company 

Minneapolis-Honeywell Regulator 

Mission Manufacturing Co 

Mixing Peau mt Co 
‘Murray Iron Works Co 


Corp 


Nagle nps, Ine 
National Aireil Burner Co 


National Can Corp 
*National Foam System Inc 
National Petro-Chemicals Corp 
National Tube Division 
United States Steel Corp 
*W. H. Nicholson & Co 
*W. C. Norris, Manufacturer, Inc 
Norton Company 


° 


*Oakite Products, Ine 

"OH Well Supply Division 
United States Steel Corp 

Okadee Company 

Orbit Valve Company 


*Peerless Pump Division 
Food Machinery & Chemical Corp 
*Penberthy Injector Co. 
Pennsylvania Flexible Metallic Tubing Co. 
*Petro-Chem Development Co 
*Petrolite Corp. 
Philadelphia Gear Works, Ine 
*Pittsburgh Corning Corp. 
Pittsburgh Lectrodryer Corp 
Platecoil Division 
Tranter Manufacturing, Ince 
The Wm. Powell Company 
*The Pressed Steel Co 
Procon, Inc 
*") Proportioneers, Inc." 


K-S Products Corp. 63 
Rene g-Pratt & Cady Division 
American Chain & Cable Co 239 
*The Kefinery Catalog 190 
‘The Kefinery Engineering Co 2m 
*Republic Steel Corp. 41,213 
*Revere Copper and Brass Inc 159 
*The Ridge Tool Co 189 
*Rochester Manufacturing Co 243 
W. Ss. Rockwell Co. 20 
*Kockwell Manufacturing Co. Insert 96-97 
*Kockwood Sprinkler Co $3 
*Roots-Connersville Blower Corp 237 


s 


Schapansky and King 
Scovill Manufacturing Co. 
Selas Corporation of America 
The Sherwin-Williams Co. 
Sims Pump Valve Co. 
A. O. Smith Corp. 
Solvay Process Division 

Allied Chemical & Dye Corp. 
Southern Engine & Pamp Co. 
*Strong, Carlisle & Han nd Co. 
*Struthers Wells Corp. 
*Sun Shipbuilding & Dry Dock Co. 


T 


*Taylor Forge & Pipe Works 
The Terry Steam irbine Co. 
Texas Employers Insurance Assoc. 
The Timken Roller Bearing Co 
Traceriab Ine. 
Tranter Manafacturing Co., Inc 
Tubular Products Division 

The Babcock & Wilcox Co. 


U 


*United States Kubber Co. 
*United States Steel Corp 
United States Steel Export Co 


a 


Products Corp. 
Vogt Machine Co 


Victor 
*Henry 


w 


W-K-M Company 
*Wallace & Tiernan Products, Inc 
Walworth Company 
Warren Petroleum Corp 
*Weston Electrical Instrument Corp 
The Whitlock Manufacturing Co 

K. Wilfley & Sons, Inc 

many, Ime 


*Wolverine Tube Division 

Calumet & Hecla, Inc aM 
‘Worthington Corp 8, 9. 10 
Wyatt Metal & Boiler Works IN Cover 


Y 
*Varnall-Waring Co. 


leum I 


Petr 





re mee 


B&W BULLETIN 6-F 


” 7 a ae © 


Properties of Carbon, 


Alloy and Stainless Steel 
Tubing for High-Temperature 


and High-Pressure Service 








The Story of the Croloys 


New data contained in the seventh, revised edition of B&W’s Technical 
Bulletin 6-F make it must reading for technical personnel 
concerned with the properties of tubing for high-temperature and high-pressure 
service. TB-6F contains up-to-the-minute information on: 


Requirements of Tubing for 
igh-Temperature Service 

Influence of Alloying 

Elements 

Chemical Composition 

Room-Temperature 

Properties 

Short-Time Tensile 

Properties 

Stress-Rupture 

Creep 

Thermal Expansion 

Thermal Conductivity 

Impact Properties 

Microstructure—Transfor- 
mation Temperatures 

Air-Hardening Properties 

Effect of Hydrogen 

Common Causes of Tube 

Failures 





— Formed and Machined 
ube-Ends 


On 
such 


grades 
as 


Baw 


Carbon Steel 
(Killed) 


Carbon-Moly 


Croloy 4 
Croloy 1% 
Croloy 2 
Croloy 2% 


Croloy 3-M 


NOMINAL 
ALLOY 
CONTENT 


0.50°, Mo 
0.60% Cr 
0.50°% Mo 
1.28% Cr 
0.50%, Mo 

2% Ce 
0.50% Mo 
2.25% Cr 
1.00% Mo 

3% Cr 
0.90% Mo 


MAXIMUM 
SERVICE 
TEMPERATURE 


1050F 


1050F 
1075F 


1100F 


1150F 


1175F 


1175F 





B&W 


Croloy 5 


Croloy 5-Si 


Croloy 7 
Croloy 9-M 


Croloy 
16-13-3 


Croloy 18-8 


Croloy 25-20 


NOMINAL 
ALLOY 
CONTENT 

$% Cr 
0.50% Mo 
5% Cr 
0.50% Mo 
1.50% Si 
7% Cr 
0.50% Mo 
9% Cr 
1% Mo 
16% Cr 
13% Ni 
3% Mo 
18% Cr 
8% Ni 
25% Cr 
20% Ni 


MAXIMUM 
SERVICE 
TEMPERATURE 


1200F 


1300F 


1250F 


1300F 


1600F 


1600F 


2100F 


Write for your copy 


letterhead 


F 
fo rt = 
— 


on company please 


TA.1739 (P) 


Chemical Power 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Po.—Seamiess Tubing; Welded Stainiess Stee! Tubing 
Alliance, Ohio— Welded Carbon Stee! Tubing 








@ Look to this symbol for an 
efficient, economical solution 


SCHAPANSKY AND KING 


CONTRACTORS 


Specialists in the air 
placement of refractory 
materials and Gunite for 
the oil and chemical in- 
dustries. Write today for 
full details, 





4110 Dennis e CE 8206 . Houston, Texas 








4 GRIP-STRUT 


gives Maximim Strength 


with Minimum Weight 


potent feature 
(Patents Pending) 


Not welded, not riveted, not expanded, all one piece of material, 
gives a non-skid surface in a// directions, a diamond shaped pat- 
tern with open space area in excess of 75% of surface, easily clean- 
ed, sanitary. Simple to install, ideal for on-the-job fabricating, re- 
places existing grating with no supporting structural changes 
necessary. Strong yet light in weight. Ideal for stair treads, work 
platforms, catwalks, flooring, running board steps, in fact for any 
purpose where safe flooring is a factor. Available in steel or 
aluminum. Write for new catalog, showing new low prices, 
methods of application, typical installations and list of nationally 
known users. 

Distributors in all principal cities. 


<ieenan,, GRIP-STRUT division 
QS THE GLOBE COMPANY 
: Manufacturers since 1914 


4008 S. Princeton Ave. ©@ Chicago 9, Ill. 





NEW JERSEY PROCESS PLANT 
SAVES NEW FEED PUMP COST 


Expansion plans called for a new boiler, and the Chief 
Engineer thought he'd need a new feed pump too. 
Pumps on hand — two 10 x 6 x 10's — often needed 
repairs to meet existing demand. Leaking valves kept 
them below capacity most of the time. He tried Sims 
Pump Valves before the new installation was com- 
pleted and found, even at slower speeds, his pumps 
still supplied all the water necessary. When the new 
boiler was put on the line, the same pumps with Sims 
Valves carried the load easily. 


Three years later the Chief said, “Sims Valves were a 
good investment.” They were — but he couldn’t lose 
anyhow. Sims Valves were guaranteed to give him 


better performance — complete satisfaction 


See how Sims valves can help with your pump prob- 
lems. Carried in stock to fit over 40 different makes of 
reciprocating pumps — and hundreds of sizes — 
they'll fit your pumps — improve performance. Free 
catalog shows how. 

Inchned bs whch o. 


SIMS ‘quand 


PUNIP VALVE @® Velve dine thet rotetes 


every ime 0 life 
‘ 
QO) IN ¢ ® Ooveie shock ebsorbde, 
PARK AVE WOBOKEN. N Wem Neod 
a TON TERA 


Only Sths 
WAS THESE PATENTED FEATURES 
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IN WIRE-MESH PRODUCTS 


o JELLIFE 


For 70 years we've been weaving Wire 
Mesh. And a good pari of that time we 
have also been making things of Wire 
Mesh for people who find it is cheaper, 
easier and generally more satisfactory to 


“let Jelliff do it.” 


From big Dipping Baskets to tiny precision 
filters — from fuel strainers to what-is-it 
gadgets — JELLIFF’S Custom Production 
Department turns out fabricated Wire- 
Mesh products at speed, price and preci- 
sion that mean lower costs and a stronger 
competitive position for our many cus- 
tomers. 


CURE PEPE ERE REPRE EERE ECR EEE EEE EES ESE SE 


ee eee eee ee eRe REE EEE EEE EE EE EES EE EE ES EEE Se 


lf you buy or make wire-mesh assemblies 
as components of your own products and 
have not yet had an estimate from Jelliff, 
write today for details. No obligation, 
even if you enclose a blueprint for us to 
figure on. Address Department 16. 
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your problem 


A 30% to 100% increased thruput is no problem 
with Koch “Benturi” Kaskade trays. 

The inherent design of “Benturi” trays makes 

the greatest possible use 

of available slot energy forces. 

This is why almost 37% of all “Benturi” 
installations have been replacements 

for conventional bubble trays. Wire, write or 

phone us on the application of “Benturi” trays 


to your problem; no obligation. 


| KOCH 
ENGINEERING COMPANY, INC. 


DESIGNERS #« MANUFACTURERS ¢ BUILDERS 
321 WEST DOUGLAS — WICHITA 2, KANSAS 
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REPRESENTATIVES 


Eastern and Export 
30 Rockefeller Plaza 
New York City 


Tulsa, Okla., Repr 
Myers-Bagwell Co 
Wright Building 


Pittsburgh, Pa., Repr 
D. D. Foster Co 
501 Alcoa Building 


British Associates 
Messrs. A. F. Craig & Co., Lid 
Paisley, Scotland 











© In 40 Years 

we have never slowed our pace 
in improving Storage 

for Industry. 


MANUFACTURERS AND ERECTORS 


SINCE 1913 
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